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133.6 A 


Pak -18 


19.3 A 


49.3 BC 


Ol.f L.U 


l38.bB 


119.1 EF 


3/6 1 93 
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Zardana 


14.9 B 




87.7 CD 


125.7 BC 






108.2 E 


Fisalabad 


10.7 BC 


46.2 BC 


87.7 CD 


129.5BC 


119 1 FF 


V|IMJ HUllul 

opccngnar 


126.0ABC 


P.S 91 
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132.8 A 




120.8BCD 


Kotds 


10.7 BC 


48.6 BC 






130.6 AB 


Back 


114.6DE 


KagharT- 






79.4 D 




130.8 AB 


Trap 


118.0CDE 


Afgha-14E 


13.5 BC 


52.0 B 


84.7 CD 


131.5BC 


122.5CDE 
















127.2 ABC 


Pak -81 






8.5 B 


66.1 A 




165. OA 




N.B.94 








48.9 BC 




130.bD 




F6 -F4 






10.7 CD 


43.3 C 


80.9 CD 






MNU 






10.7 CD 




















127.9 A 


117.6 







Zarda- ^^>l> 4^^j*^j^jlT93 
.^.u^jjjjna 

A? * Atay-85 j^y 

> y^ * Jt-xJ Lj^IaJ ^JLt 
^^jW <J*my r JjJUjclwI 



H ^ ^ ^'^j ' ^ ^ 
^Jj>^b^ji<i Atay-85 

^ r / j^l> ^ Pak- 8 1 j I Atay-85 
J d^y r H •jZj^xxis&j'JJ"^ 
i o")Ll> Darulaman-4 ^ 
ol i j*Sy *i *j Darul am an- 1 



' '"" 'niillll l l ll llll ll llllllll lllJinnnniirr ^ i mmh iii h mi rTTTTj j]j[jf 



: Inkeshaf 





^a ^U Jv J J> 
u£i^ j <^Us>l 

aljl ^Liai 1* y+s- k-j j> 



-kU -> ***** l4 ^ 

»jUjj>l Cwl j^wjJJ jl cJJ> 

4/ ob jl^i JL-^ ^jx* lj a> 
xle *>j .f^-y a> 

-U^ J>> jl lj O^lj- ^1 »jlj-** 

b> .|^-U4 «^Xy» c^j^ b 

cAi* 4 ' ^ f*"^ J^H" J L^J 5 

Cij jl JLa^j JJ CwJjj^d^iObU 
bj*^*+ fj^J* '(^^ 'j ^ 

^-ji Jjl2> .Xilwl 



c^f jl OjU ^ij^.1 :^j>»l -\ 
^LUj JLas^I Ojl^» j ^^u^ j Jv J 

^-JUj^j^T cju -r 

JU&I jl OjU j^oJb" ...i^roJU -V 
•oJjj^l ^Ljl^j jl OjLc ijmjjJj... 

JL*lL^> jjj» li> <ul!$ \£j**i 
I^jjJj jl ciJL* -t 

j~« j^ ^ oji >b 

»b b l/> Jj* ^s~t 

r. 

UJj^.1 ^ Cwl ^1 ^^Jtf jl ciJ^ ... 
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Inkeshaf 



.JUT Jl^lob^l^> f li ^ ^JL. 

JUtl aLuJtfb *±r* Jj... 

•-Mi^l ex 4 j-^ *j> j*± Jjl JL- ^ 
^ ' j>* I ^ ^ Jit j I Jit . . . 

V> &jj> Cr* Jlitl cr^S- 

A J «JU .|j jl Jit ... 

rv s~ ^o^i r j^>| Jit 
r U>l Jit ^ jjj 

uLfc ->J-V Jit iS jJi j*... 

• •> ^ w Jit *T u- 1 Jit 

cr^^ ^Liii Jit ... 
OJ* sit JUtl t^i j JLij • jj j... 



to* - 



crAjjl j jl *JJj>*T ^* *S sJk+a 

4t> ^jj^l jl J-i ... 



^ j' ^1 



• jjo £> i>bj?U 



.0. 



'JO 1 



JLi&l j xlj ^1^ ^1 j JU. ^LaU 



« * 



. iij^i J^jy\ c-ww jl ... 

lt^J wK> Jyib «jji j JLi>.. 



^j oA> v> a-o-^" - 

.^o^^^^ljjl 
j * jl ^ ^>L- jbJ^ lu** 

Oij^J^M^'l >ul 



■ itiimnm i iim I II IIIIIIIII II IIII IIII IIIinnniTTTT ^i ii iii i mum hh iii i iii i ii i iii 




0» 



0* 




^ U j^l jl Lh j> r >s JL^> j 

Cxljj A< fly* XaJ A.-V ij-k> j 
villi* <yu> gU* Oo^J* 

4j^tb c^j ^lu Jyuu» oUuu-l J*xr* 
Ji> J 1 b ^ikr* ^ 

dill jl (OJb/> 

eULf oU£> JU cuui* ill- jl .ijU 
lj ^U^* oW> 

4JL£ld u^j j <yu*fc £<Lu C*-jJ cA>Ujl 

c^l jj jl^- p^* l*>U;I J&j. 



j o^Su> « j^U* .c^ljj .Jbly ^ 

j ^ >jt iLj JLj oi-w; 

^ ^" ^> *W i 1 

gt- 0^ -^e ^ 'yJ *^ tA^ 

.cJj 

j jlf OjjJ iCiU .OjL|^ oIjkcu-I 



aLj <JLl^l Mjj^M 6' pl^ 
J>U .JJj* ck' f^ 7 • c ** - ' 

L|jT o^UU il^jl j xi, ^Ul 

jl u;U vJU dUU AjL>y^ 

^m-Lj ^ JU JbU j »juL; J-js oLu-l 
jl ^-.c-l 

Jjj ^*bj t- 1 -^ j> 

jj j 0/ lj Lf^I 

.jdUsil jl -c«-l JLU 

^Ijj oljJy j>V j id/ 
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^ j Ad-L, fS \j il*-* "L-j >J 

c*4> Ij o^L>U j »i/ <y-tfj fb 1 

J~* ^UoZ ^ b &\3m* jjJy 
c~*>l o^^^ ilijl 

j fJL-tf ^ ojj^ 

ctjj Jkj* dj^i r ijA 

J J** sfijJ ^ b M J £1^ 

jl Jul* 1*^1 JLiL** Xi^ j >> -^J 1 J 
ciLlSJl #JLUf j^-J aT JUt^ 0^ f> 

CA>U OjjT ^ j ur^ljj jZ+> ^ U^JJ 

ll|MIIIIMlllllll |MIHIIIlMlllllhr;- 



JL>\?\ ^y+L O^UU ji j »^ ^ 

J^U j Aiib j 

^7 j fJUu aT J^«y oLU 

aJ-^ Crt' b JLjjj^ j <y^' ^ 

j a£L jyLjl Jj^J 

j ^ J'JJ ^J~< l**'* 

*s<> j r 1 * 7 W j <y-* 

ijU ^ Lf» fJt— ' 



j^j M j <>i J-i* ^'jti 
^ju aJLf . j^i< ^ «> »^ 

ff J^t 0>*> '*< ^* c^'jj 

j\S <£J c-l kuU gjj 

i4jl j »^ yij aiu (U;L-i) 

JL^;I rf U oUI j> ilju=-l *r c-I 

^•^) u»lo3 ' ^ & 

j tJLi Jki* »^ jJ *^4> J 

cJU ail/ &S .Jbl Oj< Xl< l>l 

^ c^-j »jju vju c>W^ r A>> l>iJl< 
*u j^jj cWb o^y 

jjj^ jdUj i< 1 

oUU^d /t .c*J jt>U JJjjl ^ 

j cr^'jti ^ C^ 1 J 1 ^ -1 ^ 

f* S-*^ o^j 

xii l>Li obJ> JdUj 
Jv^U j eL^J uriy^ 



: Inkeshaf 



c*J fji >>f jilj jj* <Jli&l jj 

:ij-i 

j c^fjU ^i-w- ji cJ^h it^l - 

£0/ CjLSjIS' jl-^lji cJUi - 

U £^ djjj j *~4J - 
b*J Vju ^L>wU j oljj^ 

j oUi pi/» j £dJ> V- 2 - v>rt J*. 

f~~£> j ijHjj 0*** ^'-^1 - 

.^jL f lj$Jj{ Cwji ^^i* 

cJUi j 0% Cteb - 
C>l jX j jtuj ^jja {JaZ j 



i^ *&S j*lj* j ^jj^> JJj* 

4^u-i ji^ jtA W oi ^ 

J 1 ^ j-> 

jjki ojb |^» Jjj jLftsll ji ^ 

j £La\ jll ^lu ilo 

ij ^ ^.jj an* ck' ji 

*S Jb'l duJtb <JjliA4 j ( »JL^ 0^ 

Ij cxljj cillSjl ^ jJjb jjjl aii^ 

J-!>ft jfc ji ^Ui vJUSJl 
f* 4^ CK 1 ^ f 1*41 j^.i jjj^ 

cr^Ui £o> ^ jl 

^ 0^ u^l ^e^J *»J^ ^ ^ ^jl* 
«|»jljJ j jUL* (*JLi ^Uf7 il ja oLamUJ 

l^-w- Cwji ^Jk; .U a**J jiOjl^; 
dJU JL. iUiil xij j c**ljj (JLiSJl 



.oUi jipjjy^ ijj^ 

•C^j'j 

c^ljj ^l-^l J> >l^ 
cjtli^ji^ lili j o* 

f^ 7 J CH^y <J*J *j*4< 

.JJi/ 

^Ijj 0ljJj7 j\* UUf j^-J 

:jl JLtfjl** 

•c^j'j 

.^^A^ 4JL-i j ^jjjj j ^i^ J^-l 
jU 4ju-j7 j oU^fil -t 

c^ljti 

uuf ^ J-lj* cJtli>; ji ^ 

U .i^ J*l>w U< «^-l ji^ 

^-l j j^h oUlifcl &\ 
iSto* j JSLi< ol -^j ^ 
j c^ljj vJLiSjI jijj^ >l^ .xil* 

js-lj< crtj**** »^ £Lr- J-lj* 

^fJU^ .Jbli CtfctJ jjkj 

v^U ^ c^'jj ojte £i> k Ij tr^'jj 

vJLl^JI j j^ljj oVj^om ilijl 

l< I- juo ^ 0^ c^-l ^Ijj 



^itilllllllllllllllllllllllllll 



\ 



Inkeshaf 

C£> jLJI .C*+*\ (iJ +Z> (^L Jju ^jju* 

*J* *j*S&\k& ajJ\ j Cwl dju*\> 



J t^l **>j ^-^u 

£*; ^ oUlSL.1 j pL. jl aJL, oL-fi 

Ojj^ jLl AiJtb Cw*o L 

JUfcl (Jb^ ^ c^jj /I 
-r* j >V 'b .jfjU^ ^U ^j£> 
\j jji iiLf *1&I ^>jj I 

^ j **b* b Jb>^ j i> o^SLiL. 
jl j yj* j\S &\ xAi r ljj| jl > 

^-1 ^-^ J r ^ 

iSj* *< {j*** 0**^* 

JiUj ^lu J>\j J ^ j^ js^y I 
.j^JUjl^ (JjIia4 oUl^il j JojL- j 



jl ^^a^ 4 c*ilj£ juL; 
o a^U ^ oLlSJt viUUr 

il^jljA wwji ijb JU ojJl 
6^ Chi' .v^-l o^u; ^Ijj oY 

CKJ* go> tfWfjjt 
.c*cljj vJLlSjl jl^ ^_j> JJj* 

cJUi rJ la; j jjS^ .j* -r 

cJUi jUi j> jiujUii 

^bj oVj^auH. oUjl> 
olS^U r U Cjjjju, jl ^zJL, 

a/i/ aJ> tr^bi ^ ^-ib 

j J^r- ol-g j ^JU jjy ^ 

• A J f*j4 ^bj ^ b j 

jl> ^ Lr JLi v->j- Ian 

<>> ^. b .guy yj> 
^ 6' ^ ^ J^-i j ^ilJi^ 



xXi j >V Ujlj Ij cJUi 
.c^l JjS jlji o^&JL* ^1 j ij'L» ^ 

• JjL* ^ >uf Ij aJUx 
dLf ^ ilj Jjli j * l£j| — 

«JU*I j ajlJj ifj4JU> - 



( 



l>T jUxtl ^ (JL.U dUsil) J> 

.JUfcJL- J^Ll; jUj 

.^U-jj jLV Of cJUi 
:^jl oU^UI o^JL. 

CiW tMj* J J^l>t UV>l-b1 

oLJLiu c^ljj eiLlSol jl^ ijluT 

ji iLijl J jd< Ij r ^ 

^ b ***** cJUi c 



tnnum 




IIIIIIIIIIIIHIMIIIIIIIIIIIIIIIIIIIIIITTTTni 





•<yW>^^^Jjf>^ 



b Jj (^) -JLJl J^j ^ ^ ^ 



•l£jCjj* 
Jj$ *i ^>i> J<Pj^ * 



JJ 



'c£JV 



-r 



>~^>jA> ^ j 1 ^ ^jj^ 



* o?jU > (iJ <i^J^ ^ 

*ja «cjj jUJL^ ^jJjLf 

^ jI y>» <j£>j^ * m (J J ±>j*> 



<iJ j' J^J— • J^J^ ^ 
^cjl>^-4(3>(J^j^ * 




• . • . • 



■ • . • . • . • . • 
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C*J*J C*4> ji lj J*u> ^Ly* 

6^ (4 ^ d j^W aj i>tfjL}i< 



A .A, 



^Uj y^-i &jlj> t^c j U dx> 



.-^ ifeU O^T v^U b 
cWli *»iJL-j lj j~+* j oj 0^ # lod 

j J^li *aL-j Ij o^j 

/I li j JJI jly olnUI j <^L* 

ol>-U a^V AJl J*U oLliU 

>..*■■■• 

Ji ujU jl jJ j .^jli^ lj 

j £>j y ^ JL^w» 

. JJj>s 0^ ^" Jbl< 
: j *> L^lsI I J>I^ j o j 

^iL^sil jj^l j> j ja jujL> jj 

j JbU ^li? ^uU j~* bj!^ 

iV^t CJ*yj* JCj % A^JU 4^j 

lj jli/i .jjly ^ o>c ^ »ju-j jlo^ 

^ ^ (J*j) £Jj±> 



r ^l ^ j c^l • J>U ^ Cu 
j< ^ ^-1 **h OWI V *< 

j c*JL*» JLf jjj jl ^ £*«l 

oga> ^ji /i .cm-i *> 

/I Jj .db jl>I> JJ^l; lj jlcL^ j 
jyU. j > jl ixu **k5 03 b* 

.Cwl »JuT ^ ji A>u*U> ...JL^U 

t/+ ~* b ^j} ****J 
Ji> .Jjjb ^ 0b>» ^ ^ ^ 

s 
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> rvv oit^ - \ rv\ jji ^j^-. ,jL-t rJ - jl 



ju< .ijli c^i>i il (Stipule) 

ale jl >j£<j> >yv b 
aSI* •jkJ ^ i*j ^ (Petiole) 

| aJU JuS^ ji Vl< ci>* c^O i 1 * 
jjxL* ajU iU*7 ai* td* JL^I 

a^L ^LU il^ j ^ .JL*U 
a£<I ftjljJl j> ob JJu jJUi* a< lj ix* 

. jj-u 4 i/ a/ -uSL* jj*J* 
il<j aLJ> ^Ijli j As-Sli lj 
4jU a* Vil aU ^ ^ ji .juiL^ 



i&J cjjs* j& WjT jl a* Jjlj 

iLu; al* jJUS' jik- ji j . ijli c^mjja 

*S AxAli (Lenticel) U aUj 

.ii/*/ jO^ ! > ^' W 
^•Uy a**U ji U aLJ^ ilj iLw 



Cj\j£> j ^ Ajuji j&i ASi A< ax< al 

»iU jJUi' J? iss£** ^jl^ 
jl j J (Nectar) 

j\J o b-2> aEU Jjj* v*** 
As^li ( > ■■■<,:,.. .4 ji Luj jJWai* .i^ 

ji vJlj> jl U a*>U U ji^ a/ 

ijJU> ^l> J>U- jl 

Jtyjbjftf ^(Determinate) 

jl jJUT AS< j *JLi jJjJ jyji 'ALL* ji 

^ a? jJUf .jJL** jl* ji 

1* jjl>-aJ 4jb .xs il (Berries) 
b JL)/ J*-* j oj< >- ^ JiU ^ l>jl 
ji ^Jl jl l^jl jki ju^le *^Iju* 

j^jun ^b;l o^jjT aj>j 

ij-i £k» J *j-y» «it j?' . *Jjt* J&H 

Jj-^H J j!j-> t^i f*s V • • 

ji j -LS-lb jU 4iU jj>w* Jj^ J<Ui4 



^ ol^ jJU jl jJUT 

Solanum tu-^jjjo^ o' (j** 
Ji a-jl* ji oLrU aL> jl j berosum 

jjl^ *S (Dicotyledon) 
^1 ji j& ^j} > 

oUltJ Ufr ale yuf «j^U ^ J^U 
j^c JU iik jy* c~\ jJ JU 
jl jJl^ .J^li ^ J*X- b i> 

j ^S^ 3ji ASi ^Ijli jj>J>j>- 

V'W v^jjm^ ^ Oj< U A*Sj( 
C*L*> j iljLAJ SS Al^tli Cwflij4 4jU 

aJU .c*J OjlLu j^i aL jl U i^Sji 
iSUli l< Ul Cw,l >- jj* jJUT 

jljli j/i* ^lf* b Cr' 

.Jl . . 3j*JS 

^ U £ » M dLufc; aL j ^i; 

^ .juU U^. Jjj 

<J*j*H ij> Ojj-^4 jyLlil »i/ .JL-L* 

jl ^^iJl CJjyAi jL-W |^ J 



jt J\ X;U ^ xJjj tej jjj 

£«W *lo jLU* £jj jlji U juy 
C«l v«- iw* jl xSl< AsSUe,. 
jl>* "jjy ji jJl^ ^lyl 

jo*> j* (Photoperiodism) 

**j* j (Short days) ifU ^ 

. l yi\ 4iL> ji obi! gUi 

S. andige- v**- c»-* j' 

x^" V>* »^ cjU jju br ra 

&Js- ij> j-Jt- jo,; J^j 

4>VjJ-» ja . »Ji ^ ^ ^ 
f li Xil< jly ^ Ojly 

jl iJ j'-**- 4t u-«» ***** 

f *l*<lj tfU *3y a>U .x-'U 

jl > j «Ab jJU* o^LU a, 
a< xil< aI^ U Jy jIjuj jJUT *^ 

> *< Jj J-»l> »jL;| oL* 

*-J^ ^JUS" ifUSU aSJ .jlx'l 
sJ\s cjL»[> ^Vt, .jLiJl 0L» a, 

(Vegetative gro- ^ a-» 

jlyt-S Js* iS -iL->j^ j wt h) 



jl .ii/ gjj JUtl< Jxj j\J» tS Jty 
^Uji £~~3 ji *SL;U Jx, 

4iL 4( ijli c^i^ (Apical eye) 

*3L, ib*s c^l JU jtj j> *S 
j U x< jl *5" xJ^ ^ (Stolons) oiil 
*< ^*vi>»J ol-l*; ^^s- l^l^l 

■»^h y j ^ 4jl* jly ^ ^-U> 
±*i juT ^ JU jl ^JUT 4^.1 jl 

j6 jS» jjj \6 -\ . CO* jl 
UsiT ^Ui ^j *>L> 

4ji- X-y* 0^<U |»i 

jIw *r jeU ^ jl^l j, (Etiolated) 

*< ^Xr* OJ^l- J ^l ifU *iL, J> j 

j ^-Sli; j» 4 JLil^ 

*> (Auxin) cw-S'lj (Gibberellin) 

(Stolons) <yul c* 1 * *>L, *SLa, 
i> JJLi; ^JUT ^ jbli oo> 

oJv«* cJUi jl 4^ ^ (inhibitor) 
cJUi jl /I j jbLx-. iSjSj)* 
<>»! ifl> y 4*IjI ^cL 

jCffS C>jy* &\ ji tS »XijJ* 



Jxv a, *jb c^J^ ^l^/ 
*P Ott jl A2k. 

tf* l> *»'lj* XjJjJ .kU Jt>E y" ijj 

xh? *> jl j »ij< (Fibrous) <y ~t> 
<sl> P 12 -*<T Ji ^ n 

(Adventitous) j ,y^- Jty 
j j)\j*S j\m t±u ihts *S xt\^» 

Ji» Jtti i\j* ^ 4 o-l .Uyf 

^iJ c,T v"**"" *< (Epidermis) 
^ jl 6 (Periderm) P jJiy, 
^1 4 J^- (Corky) 

J<U jj* c^»U yW c-_^ .o*Xy. 

'Ujl*/ *!>• ijljS" .A-4li Ij iyU 
i> f> J Aj-S >_>J jl Oljtf .oT 

(Cortex) ^U'l >Ls . fJ x^ 

**> (Vascular system) JUil ^Ul 
' " ** • ■ "' -» (Perimedulary zone) 

.xil^ (Pith) ^jO* 

u ooX ,1^ ji ^ur ^u. 

ji J «»Xi J-SwJ Ai^liJ .jljbl j 

Ai-^Lt; jlxU jJUJ" ^jf 

jl Xil, ASilx-. J ilj J\ j ft 
Olyv A, C^S ^ 



j £jJ A< J»j<y» jJUi* C^ly-J *jji OJLt 
. X&l*^ £jj jl j* *S Jeu»j> 

J Xii CJj\j> A>j> ji ^Ji» jJUf 

(Short day) »V i*U jjj ji 

0-y\ jl °jb> *>ji *S jtlu ji *£jU 
•Ij/ j£l< (Long day) jlj* Jjj J> j 

fj^j a£jU Li£* j ajLw» 

olj-i> j ^1^1 *L> j\ t j i^. 

> »1J^ Ij C*>ly*J #jji * JU^ ^ 4^JU> 

ji .ijL*** jJL- jJl^ a* c+~J 
dL ^ jJii Ij vJU 4j|^> ^Jj^ 

^b* CHt' j* b *>b> *k) ^Lu? 

ob* ^ >j£ jJrf JU C\j> 
(desprout) ^b* b*J ^ J\ 

jUi* viL j io^j ^»J^ ^JU^ 4^ i^£< 

ja ^JUT .ii^ ff u >; c,T 

Ij U 4iL- I j 4j|j> j>Luj ^ 

jJUf ^L* 4^ Positive corrlated 
a&J .xil^ 4iaLu* Surface area 

ji j: u) d^s ^jut Jd u 4jij> 

♦ve^i 0' > 4JL>I ^IJLfr ilj^ j Oji 



Ojl^> *A>ji ilj? 4>j* M-N . 

• «• * 

AW 

jL> jj aiwU 4jU ^ijuj ^ 
f aJo^Ij U 4iL- ^1 j ji ^-U 

•(Dormancy) ^>^l 0 ) 
(Apical dom- <i*> ^ ( V ) 

•inance) 

.(Maturity) < r ) 
•(Senility) jj^ (t) 
jUI jl jJUT col^u-l ijji 

J *«L2f C w. t . 7 ^J^JL* jLh**4 Js- 
^JUi* olbk* ^1 ^jl . i jJL^ uL> J^l> 

C^MJjA J\j»S Ji\jj> 4-a> 45^„ U 

^ ASiw. 4i>^ ji .JJJ ^ ^ 

jlji j 4j|j> i^^u *1>jA ji 

45 UU U> 4J^ jJUl ij>j ^ V^cl< 4/ 



^ ji 4/ ^b ij>j (Tuberization) 
>y ^)Lu;l viL 4i>j^ ji ^1 

4/ c*J ij>j,* (Transition Period) 
* 1* JL^ J^lp j?l JUs;! *4i>^. ji 
^ 4^ xiU JLtL^ ^ JJLu 
J^-l; j ob 4^bl i> Jrt^ ji 

ijj ^ -^-^ ^> Jty Ji*? 
4/ i ^ J^JLi; ^j 

J-£* (Flower buds) jl* 4^ 
Jjl^ L- ^j^i ^1 ji j 0/ 

V-l 4/ i^ J^jl; ^ij ^ 4^1 

>e ^1^ 4/ c*J oL-U aJL> jl jJUf 
(Cool season) jlt- J-ai 4.< i> 

4>ji J^Uu ji j Al^b Ojj^ 

J-I>t jl .Cwl ia->U jl C^jUu 

•jJU^ ^jJL>1> OjO* 4/ *jut 
v -^ w> J>'^ ^ .ji j jjj 

JLbj ^jlj> ^>ji . jlJLjI ^ 

J\ jl Oij 4jlj> 4i>^. ji Oj< 

J<Uu ji Ij jJUT ^ j y jjii 
xie Ojlj> 4>.ji .ijL*-^ ^j-L^. jj>lj-»l 

^ili jjJ? vi>^ J^-^ ji 

j i^j^J J*£-U 4/ ijJL> 
j *k*f Ji\ ^ j oU JKI c^J 
Ojl_^> 4>ji .ijjl ^JU Ij o^LoU 

jjur ojia aspw j jjls o^cjj ji jd< 

J^U uvij ^ ^ A l7 
jjj o> jl jJUT ^ji .iijC^ 
v^^> jl j ^^JL-^ji Yf -U 
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*Jj>y.Jjy JjIft^AjU jjAjAwy ^ 

*J>lUj ^ j»L i ^ aj (jjljJU) 

a^^I^J^Uaj jjjj i j^iSL. b 
^yLSLj^U jjl^j aj ^ ajU o- 4 ' ^ 
^jjr 4^Jj j^-jj jjj* aj yl-UjJ 

JjJ f4* Aj Aj* aJjj-XS' ^/Lji 

i j J-dl j£ bJjJL JjU JlS Aj aJLTaJ 

^ j I <J j j» > *-> **** J* I j» > >*j L** 

^^^^^^^ 



jOJjt/ i^>o aIJ aJ j i 

aJ^I^iJJ a^jl jl jJj^o jaJ^ Jl» jl 
b ^u^o jiyy .J>*i ajL 6^ Li AJL5" 

J j V j J j jj ^ b j I jAJ j I 

Aj jjULjl ic^-L> bAj^^ 



■i j *i ft ^-mJ 



ftLj J^-uJji ftJll^> Aj jJj^ 

^ ^ u^J O 1 / 4>^J 

(CjLL^ a5U Ajjj^lJLaJiLalSl 

^ ^ >^ jjy * j 1 oUi^ 
JjJ ^y^ c^j-^ ^j 1 y*>4 ! 

ft^^Aw^jAiLuUlj^ bAi^Oft^Aj 

^ j' l^ - ^ j' 

*< -jJ ^ yy^ 

^^JjyS^ J^LajJl^J- A^y^JL>l 

ftjUl ft^J ij^fjj^j *Jjjjj{+»>ijjt± 
jJjJ ^ obi* S ^> ^ 

Ajv^J^jCJ^Aj jl Ji^^jAj^'Lj 

aJ i b (jjl^ aJjj^SL^ 
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.^ij»|jJlc^-Jjl 

0 Lh ^ ^jj>^ cP-^A^ c/jj 1 ^ j' 

.o&Jtb^LJl jl 
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<^l^> 4j jjLJ^I j^1> i aJ^U 4-muLLo 

^ L.7.> 1 ^jULU jl jJbL^I s jl 

J» • I » *. • • 

^ ^j/^ c^Lj^jj Jjjr jl J^j 
<^>^ J^j- 1 ^ j' 



m 

M 

kS^. i^y> u^jit* * j' J^j 

•<j/ijjj> U <ij Ly <jjy cy 



! - 



i aJ^^ ^Jjjr j>J jji 






r 





OLloi VLft Li ^ U ul> U -\ . 
Lu* b j** c - 1 r b^* j 

t jLl^ yl> jl jLL^ j *aLiT 

• (/jjT vb> 

LA jl cSj> u->r 

Jo** J^ 1 * J 1 -** 



U) I* (JW l< ^ b J*S ctf b- 

^ C*J JSLl* Li jl^ U -\ 

o> Li ^ all oW»l>l -V 
^ yw-l ^1 Li jl^ UU U-o 

t Jjj-ti 

^-ju c*J ^ La W -V 

jtf vit 4^ j 4?,,, .fJlg viL ji ilj \s*«J 

J^\J ^L>l -^Cwl Jd» U -A 

t ju»^ oil jl L j o uLc! 
jl ol> ^ j3 ^ j3j U -^ 



ft 



1 






Li j> vb^ 1 J Jj'y^ lJ 

•♦^•j jl Li AST c~*J J-i jlj. 

jl ^i-^ ^ JL-il* J>\~S 
.ui.^J jili Jl> t»juJU 

.JU^ < jii>> oLatl 
^^JL-^ J*^*± >l>t jl ^ 
^bU &\ aS .c-I WjSh) u^'jU 
jL* b OLJI c^-I ^ (j^birt) 
^/jjl c%-l ^ Li ^k; ^ ^ . ijL 




iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiii 



\ rvv olio- - > rvn f** Jf 4i* »^u-i jl 




ck' j' ob* o' Of/ <J>^ i< ^ 

•xi; gj>i ^ U 

i> jl*s*l ji iji ji ck' OLt>k ^-1 

• *P <y» <>*> 
^1 xi vJ& <S ^ -L>y I, ^ 

4i * ^1 <y vAt( Jb- 
jl ^ j^U ^jJu <t iLi*l ^ 

.xi a*l> 



^ 4* jl *$ x£t i> jl Ij Jl^ ^1 
y^L. >U ^ cy\ ij lx-y? 

le f xi «ul> jL^^Ju-y ^ 

^/jjj ji aS' cxJ jlf jl 
ju> ^ <y UjJI jl I* j !c*J uJb 
! jjL-x ^Ul ^ J*l< U^I 

* jl< cU-i^ U (^li? 



^ ^ ^ l>C /I .Cwl y ^JSiA 

(J4>) ^. jl J^l i> jU.CJ^) 
/I J c-l y> JLil< >uT 

(C^t) 1. jlil-olyCj^/ljvS-l 

j' sSjS^* JL^* ^ • J»j< J^ti 
u^i> vL»*l a< IjLdi j ^Ul^l - 
. OujT ^ cJU ^1 Ij l^-T ^ 

J-^ ck 1 ^ - 

J«-^ ^ XJj< ciy ^ ji ^ ^Jl 

CJU ^1 ^ |j ^17 iji. 4JJj JuJj - 
^ ur^ j' /I l>" 

J> j JU J^l^ 

>j* OO^Jjt j' -^V" J crV 

jl >• X> ^0 Jj .JLAl< ^ 0 j J 
f -bl CJUj ji JUiy j jl itfjj^ J 

^ b M jl c^i M 

mm 

.ijjl 

O^SLl* .J^i c^jl j Xiy j 

^y »iU J-ai j J> »JL^ jl 

•^.v" j o-y ^i ckji o^i 



•> l>l ol J ^li? ^i Ij j&i 

cJj <u> J^l^ ji ,>^UT j o*j> jl 
! jlJU j^li i> »^jij ^Ll ^LU 
Jju 0o> (>• jo; ju; ij 
le j !Cm-I u;U ot- j- cJL. jjlT a5u<I 
!ij^ LA jl Ul J^^^^^l 
jlkJl ^ju Jil, 4f ^slj VJ -NV 

±£ c^r "Uib i<T -na 

las** Jlifl 

I ^ 4&{l jl^ JuiLj .IJ j w-lj 
f Ul Ij jlf J -OJljJ J ±* 

*T Jtw-* U -T . 

^ |V *< **Uj< J 0*4 J> js? 
ijlj Ol JA ^ $\ J 

.Oil olj* oVIj- a** *< aJ" t\> 

\j {*;) [t (Ji) 

> *< «^l .o^ »ji (g^) e (J^) 

^ j I* 0^' 
js^" x^i ^ c>Lt *f 
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j> l< c«J La .U*-> a*l>wj^ gj* jl ^ jlJ jl oy >U yfl* ^ ^ JUL* 

^ V-UI JLo^ JOjjtf J> JL* ^ jJLj Ufc 4JI JL* JU*w £>j±> jl jl ftJLfr .CJj u*l> w jl a, 

. f jzS i^T ^ *L> ^ tfjtjA^ \Ujjt jS\i »j> ^ij 

^>x±L, { Sj\f J 4t\ Ji s*Sj* (J 4Z* o' j' 4 b UJs^l .c-J.i* 

U iLuaJ j4 <_»*>l U) .J^ ,^1 j ^; jl ^L-^ 4^ *> I, ^ o-^l J*\j ^1 olj r l<4| 

.4^1 cjl>j oT r ^l jl (r olj cA*i ^ ^ «»JI c-l oT tfU & 

^ lfj'> o-l-»l ^ <iL* i s\* JiW C—olS" jej .^ll AiftiT 4^1 tfj* C~,J $ jl 

tfb'i j^Ij^ JutW ^1 ^-U ol*l> V Ol- ax-j P l< l< f WI Jil< ^s-ry ^ f\ . »J »*Us-l 

.0,8^ ^ U iLui-l 1 0j T o> .^s-j* ol /.^l jb&" b jtf ^ j> I, 

tAfaa^^O ^ ^ f^l J*l< jutf ^J^y dU< j 

00* ^ ^-^1 aa-*' «^>j iJ ^b*l jl * c«l 'fijtel* >• ola< ^ jib l< 

lu* la ^ c^-j L-i ji, ^ . 4j< j*i> JL*— ^ u jir .j* ^i* .*/ u,, ^ ^bu* ^ ^b 

. { jUIa ^ j J> xj-* Oili f l^l JU jj if j^JU ^ (^w. JLi. ^ ^a, a;l ^ V^l ,.1^. jl 

jl *iljj>- 0^1 4 J »JU o^SLt. f U o»!5U j j^a-* jlT w l b >t <ik **** ens* *^**» 

^ j> ^U- l< j4* rf/j< U>-iw. . »ji (M-^ JU j j l>T f 1^1 jl J\ oL^lSLl c ^k*l *< j JtuS" ^ 

i^H ji ip* *; ob^.j *s" «>ti ^tf .i>T o!j^ c~.\ a-»; *$■ ^ tJ i< j4 i^T 

1^1 Vj^ A>1< Jk=*l ur« L. ju.v' j U j' *»A ^ .c-l ^ 

ji ,x£ ^» o& jlT ji 4 ^ jIjlL. ^ _j jl> lj i> *T Cv-^.l j»ij<>*<U-s^ J ;a 9 4' u >j»'5fU 

^ a> ckI i< v> ^'i *Jt f Mi j>ji j j<v ij i> ^ .jLiiii cju.j oT ji 4>" ij ^1 *jiU 

^UAl ^ Jxj j»\J\ olTJU jl ^ ^ i> jl >^ JLJ. b ^ jl ^b *< *T b ^ 

ilif jlf ji ju'l c^a< aJU ji Oj* cjU jIT jj-^- jl j ^ ^ c-1>j c,U IJUji j^^j iLvljli;! .ju-y 

J*+*t J»ljt^ I? oJjb aJ|jj> ^Uij .^sil ^ cJUj r Ji ^ ji *T J-ai j J> \J\ i jju x*S *l<Uu 

.M&t AyU- ji Ij 1> jl^J JIj>I j ^Ujl ,>-i»ji *S jSj 



tllllllllllMIHIIIIIIIIHIIIIII IIIIIIIIIIIIIIITn 



Tg^>lllllllllllllll Illllll Illlllllllllllllllllllll 

i*^ — ' >rwoa>.->mj)j. f »*j f 4j.»jU4 fJ -ju 



[nkeshi_ 

b oU d> ^js jAi iLiftl 
*=***b *k m b tiiT j ^U-^ 

J* it* j jt>*& b jl* 

J C#4> l< b JJJ CwJul OJL* 
J <j*> £*d>tM \/\ t* 

*lf' ^IjJU b Cw*-^ frj 

• *J 0b~- £h> oUjtfl 
^ b <J-*> *< iUitl jL>b ob^ 

.Cwl ol J ^Loii-I 

& J *J* 0^ o*t j' J* u*<- 
^-^J 0b^ jl v^L^ ^ Ci-I »/ 
o/ *LU* ^^ju je> jl \j i> 0 j 

j djb jls-ji (^) jjjlo> Aj-i *>>u 
v£"j* j' *^J ^ij «CmJ ^ CJ^ LJj 

j^jd c*J ^b aL> jl LJlT j 

jJL* c*J ^LU b;T 
J^V^ dUiftl (£) jjjloi. ^ jug A > ^ 

V&H <*jt> jj^ i> ^> ^ JL^wly 
CR*-* J^> Oi-V t/^j ^ juIju- 



OO 1 jZ~H ^ *S^jl J-i Jjj ^1 

o' 1 U; ^ 

>j>j ^> cJUi ^ ol> 

*^ JbU JLUf ^ 

J ^ jl" <Lo^J ^ 

>a ^ c~*l jug ^ r jj 

jji i> ^ jl b (jjlyu.) ^IjU ^1 

Jil o> Uii o jj^ c^j ^ ^1 

vUifcl J^ljl ^^SLj l 

jjj /I 

I^T v^l tA*bl l 

^rii »b J> *ji a*l> v > ^ jl^ 

yU*l ^^SLj ^Jl^ ^ ^ j> 

0^ jl c^J olj^ jtf r lSc* ^ .jjp 
JU .joLj jl g ^ b oi? 

^ b oiy ^ ^-^J ji 

:Cw^L»l 

JLu 
.(j^a*b> 



A > ^ jl -u-^j 6 Jh~S 

6^j Ijij Jj>-J^ JUJj ^ j»£ 

^> 0' jl o**-* ^> Cwl u£t 
M Oil j* JiUi- CH^U^^Jj . JjLtf 
v>rf j' 1^1 j' jl" CJUj jSLi JUJLi JJlj 

i> jl ^ 

«>^-j #b j' 

^^j A > g b o^L> 
U jl U ol^ji) 

jl ^jlf > c~U g ^ .ju-^ 
*aL^ r UI ^1^ L j Cwl -u>U U c^-i 

o^l> U oLUI j JUil jL^b jjj 

c&jO^ ^ ^-^U »juT ji 
> .-^ jbfc ^> t< b ^ o^L> 

jl^J b M UT* 0^ H &j *S 

cJj + aS c^wl a^j ^^u^-. .jljT 

jl .jlJU oT g J> aJL^ 

o^L> ^1 /I ^ jul ijLt a>jZj> ^UjlI 

j' cArt cr^^* jl^Sj ^ 
jU>i-> .Jul j^I> c^a< jlksJl j> 
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jj «*)>j-» ljlj OUJI »jj> 0*J j 

f » >U, j joLrf rf UU 

.juLi<-» 

.«/ 

y. 1 - .» ^ j—* 

C~l ^\ OU jl ^ •>_> 0*1 42,11 

^> J /-i- iW- 



•pi*/ 

ji 4J4L— « •>U? j jj<j «cr*-£r* 
• C-J ^ J3j> J OjJ.&J *Wi 

.Cwl •Xt |K " il 7 

^Ijj^ jLjl ^Xtj j~~*J 
c/>/ oL>* & bo* %C~*±b 

iJJjy .J> *j^Ji JiUj jl 
JdL-j J' ^ J 1 ^ oi) # > 



*$" o-ijj ^ 

j oU-» ^y*-* 

^ *T U .c-l' JUT 
0*1 J>J*4 ^ r?* 

.C-.I oil jly U o-v 2 -^ U lLu:iJ 
Oijl oUs-l l« oLJl SjjjL^L* 
jiU jl* *^ ji JJlja** U ilo*s-l 

jl "j? JiU Ji^l CJ^i 0My 

j> oUj? jjiy ^ jtf 

.Jbli jl »iU)l 
j r . l „ , l;,*, < lj i> ^.li oo*^ 

U il^ ji 
1? ij< jlS^ U M Jil< -* ♦=-' 



\ rvv -> m jJi ^ j ^ »»jUa f j- Ji- 



: Inkeshaf 

»aU ^ur jc-i^jj u 

45 , ju*I> 4 -. >; £>T jl \j Ua *f »Jii 

> jt=>i ja o^tU *< jj 1 ^ j ^6 

f U ji \j a> c,tf »x< cJ ,yja 

g^Ujl I 
« Xji J^UjT Jul, '^1 
£)LJ 4/ xiO jU> *>j* -.j* 



f ■ r 




.Jbl 



ijLS ilj) f\j> »lj ji b i> 
J 4J rf U ^ o^x- lyl jl ju~* 

Ojjl C^J^i C*£j> jl A^Jl j* 
ij-l^t ^Ijl^i CjL-JI Ua^i jUJjy 

C,U;j> •jjbLU jl > jl J^i jl j 
^ ^ cJi >; ijj> oo> 
^iL i> jl jlftle j 

ISJj^ l^I ^ -^^ j ^1 

jly Jtij -d^j cjjj^ 

jS CwJb Jul* OjLc ^ .<JJ^ 
j ^jl^ »c/^i J 1 ^ -> ^ 

JU j >LiJ j i> j L ^lji^-i> 

l^i I a5X c^J jj jJ j j jjX I 

ji ^j'^y j r ^ ^ 

j Jt^w> *lj lj l|Jl j JLl^ Jj-Uj 



ij-t JuJ jU< j a iWi' 

j^w^ #lj lj »ji> Oi' ^ 

U JLfrl jl lyl j ^ jl^< 

j&il j i^JLy jlJUe iLJl ja oUL. 
\j oUL. j >i ^ jjj> 

x^a >\jJ Ij c>LJI o^l 
j*>&*~*rj\ tlj ja c^-l 
fifc ijj^ ^ j jl^ IJi lj i> jLi' 

JUT a< j aa*U j^Lrl Jijj? jl 

j JLju> >J> ^L- ^1>>» oo a 
oLJl ja oljXi^ l< c^Jj j Jlj^l jjjl 

jJ *ji> Oi 1 ^ -"j^ 

5 ajb ^ybl^j 0^1 
j JU a< ja JbU &j\ :ciJI 
> C^-I JS ja Ua lyj C^e LJ* 

^ #lj jl ^ |^ 
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H ♦ 



:History of '^hj^ jj^ **> * 

Biopower 

a "Luigi Galvani" 

^ ylS >J 

Aj>\&£ J £jl> ^ * * 



4j£j^AL>titfSo^y,i^^J^jJ 
Jjy'c^Lb' Jj^*Bio power jj^x* 

j'^Oj'^t^J^^' **** 

dS* jVjlJLjclm»I ^1 ^-U dS ^ jL*> *j 

^Xi <U 4j^J^» <y^>J S^*r> > 

V 1 ^ *i 0^ LT^^ L^J 1 



i^xf'y-yby* "J s ™ 

So y j>*J ^>&^>y>\j 
>\£j^s^J^j\j*tjY^jjjy w J^ 
ySj^yyy^*^<J ^^j^y^ 

^ .6j dSS Bacteria 

d jl o jjyl ^ oj: JiLi 

j^iL^U^Bio cellJ^->H^J^ 
jjjjj jl j^U Aii 

^y ±i ^ * ^ Cj\$j>y> 

*Bio cell J^j-^c^^J^^j'^i 
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ikesh; 

Dr. Frede- J~^> ^ij j^U 
Ij^j^/U^ ^M^i Sti a rick sisler 

J .^j6iUi^lw>^Jjl^» <sjL+*£ 

•tf jj *3*J 
» 

JjlJ & y* Jj^ jJj .^i j^fjJLxi^l 

j-i J V 43* JJ^ ^ JLf^ Jti * 

Uuol a Jj*> a jl J <d^li 

c/ W ^ *i J*^' Algae ^ 

<yW ******** 



... - • . ■ - . .. , . ■ v t ^ 

Ju^j Jk*j J c4<li < ^P ^ 4 
a ciLz*^ ^ J* ijjL^S 

. ^ Ljcu- I Carix>n jo ^j' Zinc 
Biochemical fud 

J^jiJjy^iJji >Jj*^^ jit*.** 

Bio c^/JI ^> *J ^ 

^Lo oUl£J <( tjj) J>L> » « electerety 

aSJj ^ \Xj \j <Jy, J Djji 



- -i ;| A:-, toft* +t • "•"'JI I ' 

•4- 

>3>>* oL^l?l ^jjj yb 

:How the^j^j^Jj^J^->^ 

Bio cell works 

4> jj b 4j jJUjj ^jL 

OjUj^-b J£jJ jl JSLi ^ jjyl i bj*& 
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^^^AcJ>-JJ>^"^— ^ Nrvvo^-Nm> ^j^^jLa fJ -»jL 
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Jjyl tf* j** <y 

<yL*l jX^m i^jU J-^u 



jA ^ 



5 fcU* & ^' J ^ * y*-^ y~** 

4j>U jjL >u ^ |^ yy£jZ> jjy 
^ ^ -NASA Lm»L; o^U 



.Bio cell's Future J jfr . n ., « J-» o 



J-^j-u i o^U ^L> &^ 

^ 4i jj-^ * ^> 

:Biocells At ^ jLS' ^ 

work 

^ jj^jt^ \* 

>j JL5- mr *j Ji^k j> 

4j j$Ll> cSyi s <uu> ^ jl JL 

^ ij-i c/ ^ 5 <iJ^ 



lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 



es 




oW* ^1 jl^>*T >VJl W j 

<yLL ,£^4* j «yjl OW* 
a* f Lf ^ j as!/ Oj^ ^ U ^i>J 
4jj£ C^U ^ jl ^> 

.c%J old ^IjJ jUL^Jl<j jb ^uld j 

i^Ui *-»>jl v^J 1 ^ jfl OiA W 
.as*/ Oj^ ^L-L- jVli ^jjl 

JJLj j yJL< C^Ui ^Ijb old CK 1 

j' ^ Ob J' tfjW-* ^1 

jl (>j< *l> <yL-l- 

jj JUil i L*J oU^k^l 



OUU^ M 7 J»Ub>u'I jl ^ ^LU 

ojUl I; j ubjUT jUsJl ^ ^j 
Ols-JUil f^ijk j ^L-i oUa^jd 
oTjliiJlj S>u **>L ^ ,xS j-iiu 

>k» jl > >^ ol*~*-j* 

*fcl jl ^ 
f-j f .cJj jL* jl Ov* 

J^Jj JiV O^U J^j jjluUj 

^ ^ Jail \i &\*xS 

I»jU> j fj- otr 5 J^> tP-U Ck' 
JL^j^ jji jl*l j UolL^^U* jj** 
iail .C^l A^l^ ^>bl O^-J^^J^ 



i 0' cri'-^ Ok) J 
jl ^^iJL- » aCI jl ^ 

.cJli JUul cUI oL-l> 
jd ^yUj dJtfl j jjl^ j\j U 

J*Wj* Uok ^ jl .cJii 
Old A* l*ol* 

^. ^ oi ji^id aytfj* 

j^jl ile AiiiT u^oa AijJL> 
Old J> l< 1^1 J vteJj 

^I^Sjj U .JUl *j*J *i 

OX.! l< ^1^- JauU jm-j U AjUj 
.CJL »l j 0^1 A< l+jjjktJ 

j>ji ^U; i< ^ ^ 

f^j Ojjbvji CJ^b U »jlj Jails 

C)T Jail f^j &J4t *S ^lo- J»i' 
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■aw ^a^B ^a^a^a^a^av » 




• 



• •* 



Aft** 



jl a**** 
jjyyU j CiJ JA- O^eO (f)oM> 

•C£U< .o&u- •oUHkc*-* 

•o^ j abut'ikb ^> • 

t* J-*l Ol*-b ^-1 V^l f k ^ tfJ* 
OlSU) Uj-jjwi jLSU 

jS U $J jL— I Jis kjaj ^ 

b o? (oW f*** J (J^ 1 ^)v>^> 

oT ^ *r ^ /jj a< 



<a»UA ^loT)le (JSP ^UDb 
(jyV^tyj^ tf-M ^ <jd^b ju^" 

(| )U^ .C^l ^li^Ju jL&l >>lu 
oT altf I (^jk-)^! r j 
^ JL^ JL- Jail ^ ^ ss**~ olo 
gjl- (^ai-)olo O* 1 lid ^ * 
j Cr^b y^l 4i ck 1 Ui -^W* b'^ b 
oji Lbl b v^>> cr^ 0L>* Old 

0^ ^ * 

l- -ul> In •frfU ^ ^ Okj 

ai^'UiDj*.* jWj cSJj o>*U 

•f^ 1 vk^ ^ ^ (^"b^ °JL^ 

M • ^ M ikV J^l •^b ^ b 
Oi^ O^U 1 wri "j* ^ Wkjhfb 
6 b O^J Oi' ciW^ 7^-1 ^--^ 



C^Ui a>r t/j^ JL^ PxH^ > ^ 

jb J* >*JU b *>JJ> 

b JLr^ Pl^t ^ 

.C-l Oji ijb <y t-l- OLtUi j< 

0^ jU oIJ^-^'^ u-jS-* ^ J 
4^4* Jail f-j u-a< ^cu; 

j< f-u (y^- 1 - «yjli 

^ ^jl;L> Jj JLilt^ ^Ijl Jail 
C)U A>JJ (jUo^7 J 

.Cm-IJ^% 
oU { J^> ^L-L- jJ+j Jail 

b {U^^^-Jtf j (jbU^)Jjb 

iS ' Xil^jd jls-ijJ 4< J 1 



jb$ »dLuu-l »>»jjL> \S*\* 

IrjL* jl J*i ^L-L- Jjl^ Jail 

•b O^ 1 ** 1 0**i/- ^ c ^-^ fj- oy 

J^ft 17 ^ jUI jl jUttl ,>J ^ 

oUs-l Jail f-j ck' J 1 wr*> **** 
OU^J^ b ly 1 -^ viLtUi Old 



I 



: Inkeshaf 



iSjZajJUJI j c*J f !*J # jUI 

^^L-l jji jUI jJ0k)CK' j*j 
•^U ^ uuU ok* c/jl^i 



OU' JL^ c* 2 -"*" ldL>*)>* 

dWoAP oU' JMj V>* *^ 

oU< v>*j j ai^iu^j 

k ^ jJ+> Ok; ^ <yU* L " ^ 



ju** '(j***^ ju;U jul^ 

Oku u-S oL&JJ'iyrjkj/ 
j<L< (JLt^/ J *M Lfjk Cr^ 

*4j>L» li ^*U< |»^L*I jl JL^ 
a; c*J ok; ^ ^ k^U 
jja>IjI j* jji old 

*-LUb Ai-^T 4i-*T j oU 1 

j ^ Old cO** 0A> 



(>. Je-^ ^^jl ^ 

.C*J 

IjjU f ^L-ljl J^i o^ ch.j^ <> ^ 

.jjl A£ab ^ ju; ok5 J*£-^" 

(yk; Ok; £t* v^W j' 
^ ^UL- o^ ^lh l* j' o*i *f 
i^i (ij'j-* J*j* *Q --^^ ^ 0k-» 

j> jyL-L jji+j j jj> ok; c^J 
JJ l^fO*)^ ok) f»j*> ^j** 
fjW* j ^j- OA;' Jjki 
^ijl^J *a>U jl gp-u ^ oU'j^ i^j** 
jl tfj** oy jl tr< j 
c^j ^*-*o< ^ oU' O^J ^ 
j o^'^l <i j»jW> O^ 5 b ^ Jj^ Ok; 

J jj^ J Jjtfj 

*e tr4-j ok; ck' ^ ^j^ 1 

■^J OU' C^i-r-' *^*j^ 

^ Jb Ij jjuu jJj^i aUIjuc .JLil> ok; 

.oj vju oU cf< >' ak; 

jU-il iJUkl^t j J/tfj a^jI 

Jiljl *S Ij jl^i dU>^ J 



.JLiL^ (ol^JlUil) 

x^»k ^ (J L-L- d^Ui 
jtlu ^ ol-*b ^ *$ 

^ j »JLl olj J^Lu ^ljd<Jjl Oji 

tfUl^ lo »jl-j J-l^J a< ok; 

i^J>ljl j JJl O^. 4>,4>U j ^4! x> 

dj^t^ dlf'k; j^t-^ ^ M d^ *>l£ 

.Cm-I 0>C jj^ ij>J *i 

jlj* Ito 27 cpl? 6 jji ok; 

iOl^i<ir j^jlTL- c^kJjj j ol+J 

o U .^>.»»<)jjj^ •o'-^^'tw^ •o^-J^b 
*4JL-j Ij oT ^ j . (^Uil 

:JJij< old jlji p»4Jti j plpl 

u^JU j^i jJ^J j>jl tiji ^kJL> 
.^jfy oUU jl ^jo* 0>^l ^ 
j .c*J J^^w ols-Jl*il <y> j * 

I* jUj c/jk^ d^ 
j jJLT c*>ji a< o>^l jl^ 

.Cm-I »xi Jv djl< 
^l> jl 4ShjUT ^1/ ^<>- 

mm 

JJi ^fJli- ol<j J* (X)* if 1 * Ob 
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O^-a* AvU- |»LA j gs*** A^ *ji &\ 
JLi> >>i JiJL^ 

^ Cr- fS J ^ 

c>j^> A&*aj .jjjji i^>jl 

Jjl A** jl Jb^ cio-U £lyw ^ (^)jU>u. 
•Jb'iji JiJLoJ (^j) JjJl^ 0^a> 

v^*> ^ J^" 

« aSU ;l a/ 

>- i>o* .^dli Oj*> ^> 

oUo> j cJ/ jly (^) oL> jl jjj 

iM hj 4^!>- j* (o^> A*' 
U **J i JL*>\ >jl L ^ ^~Z^i> 



p}LI jl JL*e ^1 CJtb Ojl^ 

Cu 4j j Jj^ *JLJt*jj olyJ- 4j j^» 

: r *Jjl.U<JI J »l 

Ij ^JL; jiy jLiul j tbjAji Ike jl 
^>?*> j' >K>4 f W Ol -^^ji jUI 

JiJU» jlT Jaii jl^ A< O'j^i* 
tAi^ ^ly^l jl *-^J *ji (J*j)j£\ 

c^l Oj^a> OjJa> 

. JjJLi ^X-l »X j£ Col)* At \^ 

J^> Ojb2 jl »j^U ju'xi r ^LI 
c^o> jL2ul ^ ^ jlj* 
f ^UI c^UI j (^)Ij^ Jj^j 

j »Jb^ JJ^ Aiijf jlji jjlb cj-U jJLi 

0^ ^> ^ J^^ji iljl 

cAo> ^ {jj* j»^-l jl 

j jut Ai>l^ ^Lt jl^J j^JUj ^1 4/ 



jl ^ *U ju> JL- ji a< c>U OiVj 

Jl£ ^ilj (^)^l J^-j O^U^ 1^ OiVj 
J-> ^ (^)-U^ OjJa>> Cj>j jl ^ J 

j jJiji olij jj »U jl> j JL 

j oui/ jl> 0^1 C^*W j' wri 
Ij c«ftU ju^m* jjj a; j *U a- j JL jj 

jb^.l jULU jy>*^L j>?*> Nf 

Ij j^juu a-^jj jL»> (^) p^TI Jj—j 

.Jb* ij^ji c>l>u-l Cv«Li 

JLJ jLfr A^ ^ Ami jlwl ^ jl 

^ (^1 CH '^1-^ j' 

ftjjfj * L-l OjJa* JLU^b >5A->;j 

^ill f I o>> ^ aUIj^ o>> 

CJj A{ *S f\j (jpj) AjbJL^ aJ^U 

. jiL 3t>*~0 

^> jl (c^j) Ji-^ ^>a> 
JJ^- 17 A^» J>l jLi ji j al} Oj^ 

^ jl l< r v j ^ jW^I j^l* 

*i fV* j' JL>W—< J Ais-ib iLj 
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Inkeshj 

li' t^j) Ji-^ 
# ju*w» ijli il* a< lj vli^. ^1 ^ j^.i 
j fJ b iL< a** ^ Ji :CjS *+L* 
b JUJ c«-> j u*> C* 1 ^ 

.J**f f&> jj> 0*+* 

ji (^j) Ji-*-* 

lj c*l j >J is * lj ^> 

^ 

04* ji j Jtfl J*U $ J^ili 
^U|Ii oUjji ji C)^^^ £>^J 

cJUj ij>» ji *S *Sj\*> 4*1 -\ 

j Oy*> ji (,j>j) i5d^> 0^*> 

2> b i> jtfjA* ou&jji 

^^-^A ^ jr^u 

.JJI*jj- 

4*1 #1 ^ jjjU jU;l ^1 > ckj-*^ 

JjU (<>j) 0^ ji <A* 

Jj j> lj i> Jl>.l f l2 4$L;Uj »xi 

.i/ iljT j lj «^^U» 
(u>j) iSJ^ ***** ^y^> j 1 

ji *x£ JJi+i jl ^ 

Jh*\ Jk> Jb* 1 J J* CS 

JLo jJjIj^ jl »j^U ^ ^ /I Cwl 

j &JA &i flf ^ ±fr b (^j) 

.Cm-I f ^UI c^w. 

j^O<l j< (^) ^ v^-ijyi 

JiH CH 1 J 1 ^ > ^ ^J*J 



Oil g> ckj 7 Cr-> ^ U'l tu^j) Ji"^ 
jj-lj> cJL gyj jjjt (<j>j) 4^Uw> 

oUj jl ^ 0/ jk, lj W;T 

j/i. olljj ji ^JL> JJi/ jl^Jl 

(^j) JdJU* O^Ja> >Jjl jl Cm-I 
^-Oi. ji iS ili p UI lj jtf CK 1 

jd< j^Jl j-j jl jil* j ij< vJo^? 

j£* jj- j 1 J ^jW* X> 

CJ^ JjW 0^3 > Oil 

b <i'» 

.JuljrjU 

0 1 aIu; j> (>ij^- j 

jJ j i^ oL> J\ o\;LL»a 
ji (^)ju^. o^o> olij > i/ 
ijJij^y jJ j ijli ij>j A***. 
jJi ^ OiLt lj (j^) ju^w» 

U JJi>«> ci>j ^ J ^ ,,JL < 

jojIjl^ ij-A* lj (jr)aoU> 

j C^-l *JJj l^V JJjIj^ ^ JLLil< j>lJl> 

^ 6 ijej* J>y-> ji 

oli »jLtj L »jjU ^ jl o,^ 0^ 

iLj r L»\ I4JT *lil j c^> i^ 

Jul C^JLt JU <>o*u jl ^JLiSj . i>»ji 

jiju> cJ^U ji ii' i* i>Jjl c?J j 

r ^UI (^j) uW ^ f JLi ijlj (Je>j) 
CJjui> jl A^i ^ ^ Jb'ij^^i 

jl Lrf *J* J*J ^ 

♦jicj dL j xi (^j) £>j±> 

.JJi>E *Uil lyl o^.l j ^b f ^UI 

>l jl (^j)je-J^ j^I 

v^l j~* (u^j) vSi-^ O^i^ 

ji of J* j X.I JL^ jiU» 

jl i^J oU il ji ^ v^.iUI j ihj&'j* 

4^JL» O^Ja> i J CJLji (^j) 4^Uw^ 

*o> VJju^w. cJ? (^j) 



iiiiiiiiiiiin rri Niiiiiin iiiiiiin 



.ili J^l> j^l^j jju Ji t £ )jJjlJ^ 
^ Ji (u>j)j^ 0^ J 

j^l /I 4T» ubUA* i> cJ^U 
li jU ^ C^J^ iui (^j) 
^ JLftl J.IZ j oli <>c lj J^ 

« ij< j^l> JJ^ ij£< U 

:0 yK> jl JU< O^U 

wU. ol £0** j' ^ 

U iji oliU Jul ^ JLj ^ ji 

44 j£ji g> OUJ^ •j>U 4JLi-U ji 

oUcul j i* »J^i/ J^w» ^>ULJn^ 
^.i/j^T jl ^i jpJ.a. jj^W 
aLL jl-j i>4> »jl>l jUUl-^ m 

CJj^> olj> ji j JLi fti Oljjfr 

J ix (<j^) sf^i ^ (u^j) 

.jJijjI lyUoUj^. 

o>^» jl JU (^j-il cJ>j jl ju< 

^ > jl ^ JUM O'^l 
jiX* >^<l o>> UJ c--J .0-1* 

j< \j cJ^U f oil djb; 

j4 jl< cJ/ f Ul jL«;l jl 

Jj-j b jl jt-aJl J 0O*U> 

.XS-JI* (^)*1JI 

(^j) CJ^U jUj *> /I 

^1 Aiiy c,l-iil i^^y /I <jM- 

•c-l Ji* £ji jl>-I 
Cr*** CHS r** 3 0^-^ *-* jl 
I Illl l l llll ll ll ll ll l I ll l ll 
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Vo l *.<*t t ^ 




<L»oUlj-c> jl ob Lj ^> si iSj^ *-> y? I- 
^ (Rhizobium SPP.) J>^ 



vy 



-^•^y^y^H 

■ * 



0"^~-~v 1i1l '''' iSjyiSy 

<Jjy >^ 5 jj^hJ : 

iJjL^S $ a£> b >jy 

i 1 ^Sy^3 jMsJj^ (Bio-FertiHzer) 



y^K~j? L> i jJ Ij L-» Jj-tr 1 $ J La»*.T.M>l J^*-« 

■ i 
jJj^yr ^ ^.jy * <J^\y m ^ H 

tSjC^y>\JJuJ^j\y^^^ mJ i}S 

^ j jjy ^ ^ dS j I j J <*j ^ U^f ^ l>o 
^! J-J y ^ \J >jy r {±>J yyi^j 

i A-Lol J jjjj^ (jiLauil i .<Jy*} 



MINIMI 



nTTTTTTTT 



lllllillllllllllll 



>^^A - 
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(Non- Symbiot- ^ i£*y*^ 

.(VVbic) 

j» U JjJLi> ^ j-o *j > b y?y> y ^ jj 

^j&-> j^yy --Azotobacter 

. jj^j o>j^ Jj^ ^'ji f> j' j jU* 

y*oHy ^ > -J^Ji/ C^lJk 

•jjt^jyj^*^^ 
^rijyj jj^^ :Azospirillum-* 
(Gran) JJ * Q jUj * j' 
JJ a . j>~^ ^ ^y 

* - jj o'y Jjjt* > y^^ * y^ 

^JJ 

(Inoculation) <j^>y >yry> 
jl y y^^ * -J* 

s*£y ^j^j^aj :Rhizobium""^ 
jl <jj X>3j J yHj H y^ ^y& 

^^Jj.^L^jI*-^' **** ^obU 
Frankia jl Actinomycetes - £ 

yt^jJ^J jj. iob^y j-^jjjj^b 

Calauri- jl Myrica * Alder 



♦ (V) jy* 

jfji JUi ^ ^ b Jl> 

^J4J* *>v* **** 6 >J J-JJ> 5 




Ljj^ a j^JjiU 5 J^JJ ^ 

Azoto- ^(Geums) ^ o jjj 
Jj-^ o Clostridium j'bacter 



^ JjL^ cJHJy-J 
jZj*jJ^j)y:\jj>J+>j^Jj 

kis j/b ^ > J. 1 <^ ^ 

4, 1 . 7 , tt l , > lj ij$ JjjJ ^ 4J 4^ 

c^i ^yS^) yr+^ y ^ 

y*ij j^>y 9 ^jJ 

J^J y ^ 
(Nodules) Jlj* 

(Symbiosis) 

j^jj ^ jl JyM 

^ j> y Ijj ^ • ^ ^ J " 



hrannnnrnnr^ 

fJ -JL- 



j» * (Inoculum) ^y >s*> J>L> s 
^> ^>jj -^jj U oU a£L* ^ L»j^Sy 



JLJJAJ A_JLC JL-Jj-J jl yJyjS 

•{Jitff a1i***>Ia*i> y^Jj 

>~*tu j^J. ^ (Inoculum) 
(Jj^ <jj^ a£J (Carrier) 
jjjJ U jl ^ * «^I5L« « (Peat) 

i u 1 1 1 1 1 1 1 1 1 1 ■ 1 1 n i n i ■ 1 1 1 1 1 ■ i n i ■ i i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 a i i 1 1 i g^7"v 



^Mi/dj^>^jy 9 *i '^y 
j>*fyi^>y^*->y» -jj^y^^ 

y > Of>j^U aJ/ i 0-S 

y^j^jjy AT) ^ 

.U) 











r . 




Y^ 








Y . 




N A 




Yd 




N N 









Jj^ aSU jj jUjj 4? ^ ca 

^Jjl ^ ^ (Reforestration) 

^ **jj</*>jl'*i ^y >yfj d jl 

Anabae- jl Blue-green algae 

na 

c^j-V-jI ^ yj\ aj ^ Azolla 
An- Jj^ jl j;U a L &>oL; 

A ^ & j ^ y> abaena azolla 

Cross Inocuation ^ Jj^ 
i^jJ^) * ^> *jU .^1^ group 




i n 1 1 1 1 1 n 1 1 1 1 1 1 n 1 1 1 1 n iiiiiiiini iiiiiii iiiii n J 

\ rvv -\ m j ^ ^ jl. 
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a :J>;Lj >>}U>1> i ybL; * -Y 
^ *j j j ^ ^ ^ ^Sy^^> l> 



^^LJ^UImJjJj^ (Inoculum) J^y 
*?y^ $ -crfb (Inoculation) 

^ j'j^I -> s /^j> ^ :Slurry~ ^ 
-uLj^j -lS^ L^^ji - ^ 

4j j^C- L 1A i AJLww j j j jj ^ ^JLo Lx-d 

cr** y ^ jJ^" ^ ^ Lf Peate 
♦tP J i ^ 5 j 

Jj^ ^> J-^ : Jyi* v - i 

> ^ (JjS'^l >^ > ***J> j)j>J> 

* f* 3 <J ^-J? : Vacuum ~° 

j[>y m >y*f±C i Lj&iy^^yj* 



djljjl iGljj d^J j^jj JyZ yU> -i 

^jJ^ '* crT fJ? iJJ^J^i 

^ &jy r y^ ^ y (Inoculum) 

^ ^ ^ (Molasses) 

(Paste) «>^> ^ <>> ^ j I 

>s*J i^*-* iJ-jJ j> y 
oUj^J^I J ^Ls. ^ (Inoculation) 

ii 

jjjj^aj i^j^U ij^JjJjIj i^iji 

> ^ ^^^-J ^ (Gene) 6> <^ ^ 
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j^LaiSl > yj\ i *Sy jl 
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^jL^S : J\'yj ^> ^j-^$j> cXJ> 

jXS jL> y i fV^I ^ J^y J 

jlji & jljJl <u a ( j^JjS'U) 

< (Leach) JAi^-^ a!»Jjj xjl 

jjjj y ^1* * b • Jj^j'j ^ c^-^ V****' 

jJL*> 5 alj*> ^j-O^*^ ' i<&i 

J** j' jj <S?r^ (Salinity) 

Jjjl> i jjlj* JjJa£ jj>^ 



jj jjl^j (Inoculum) c^*^ 
j^ jj ^ Js* J> \*>$~J 

^mJ J I O.U j i J^ ^jW-i^ d 

U jjL^aj^ ^^^^^^^ I a 

J ijy 

&Jji^t*> JUa^-I ^ (j^jj-^jof 

i jl j-b/i' i J^ r l> i ^ J^i jl 

(Organic farm- iSr**- ^ cy 
^ jl jj-i xJj: 

jj aJ jji J AL-i >ji JjL^ 

Jji viJ 1 ^ ^ *\jy 9 *J jyj* jl 



0J> - J J J* 
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?»•;■. ^^v>x»x^*x<wX , x , x , x , x«x»X'X'XXvXvX 



^1 J I* i^T pX? <y 
^1 rf b ^ c^-lD. A.P c*L-U 
H 2 PO4 j NH + 4 *bb cX-U 

b cO-li oi* ^1 C^ij*,* . jLil^ 

c^UT jJ ji oju ^b< ii^L. JL*sJ 

ii/ ^ pl> CruJi ^1 ji JU jl ^^.1 
f xT Jd ^jij^U NO3 *SUl> 

j ^ ols-^j ji ^U^J 
jUijT jS\ iS Jbl< .ii/ 

^ o*j*Xr4^ ^J[> ji uu^^ljJl jl 

Ci-I JJj ^ 4, *J ci&Jj jJtf 

jD.A.P COAR 

jb* jj-^UU oUJUL* Ij ^jJj^U 

•ul> r> u* pU; *juJ ji ^ ob 



J*i o^iUu j> ^xaL; 



yb*' l< C*jL-U c&L* Jjl 4JU- ^4 ji 
O^* j< J*!** ^jyu-U j *jj-- 

Trim* 



-UaJ N, 0 jl ( Jjo tfj^a* ilj^ 

c^V PH at^'oAi*, 

^wru. >i u v ji V*, 

.xiL^ A jl y ^ PR jljb ^Uil 
ji l^l> il^ j (PH) gl ^ 

c^U p^if JjSLIL. jl »UsJ 
iS c*J cJU ^ ijb c^>l 
•/is* ijT c^V c^-J ji •jllm^; 
oI/jj-h ij4-J .ijli JL-o— i; 
*jU>^U &\ jl U >jt jj-lf rj ^A 



.CwUju Jli j-J Cci j>>* 

4~*j ji ^ oliJu^ jut Jxl* Jbl< 

j?jJ .Jijj oLVj ji isjjcjjj** ^u? 
(N:P 2 0 5) c^j ^ r x? ji 

C^J 4^JU ji Cwl T:\ 'Uj^x. 

^ a-^j^-L; ji P2O5 c^j^' 

J-i /iu Juii ii/ *j^U jl^ ji ^Ul 
JS^ ^ ijT ^1 '^j^U JL* 4 
Ol c^Ji Ja> oli— j jij JLiL^ N03 

.C*J ij>^i jj 



jl^i *iLu-l cJ- SUi ^ ^> j^U 

ji \aJ> »Jbij? jjjj jljui'l ji ijli 
jly liUi-l ij^. Jjl j^ fj> jJxa 

y*c#u& ^ ™ jbb > 

^-j^li x*J o I P2O5 

fbfji/ >> . 0 ^bii jui ^ 

Eri jl iJLhrt c^j^' 
<>*i ^j>-U r ljS!AS' 
D.A.P oLy^u. 
j »xi aj>L- Ljjl ji U^l ^jij^U 
4/v>L- cJlc . JbijJ ^jfUi ^ 
>L- tf U* Ljjl ji c^wl ^x^U 

j' ij*!/ vb^ l* -^1 rfluiiL- 

oT ciSu* HNo3 *jP 

^j-^ft iVi jLuu 

l^U bi^ ^ oj< ilj JU 
Peat f ^* ^ J^iLy Ojj^ 
*£}\> ji .oJij^i iL jj muck j 




: Inkeshaf 



A L A ;I I, U PA \->l+ A* lC*3(P0 4 )bCiF2 + 7H2S04 <*H#>4>2 +7CAS04 + HF 



f 12 jl ol ^ c^*/ D.A.P 

M.A.P j D.A.P^hk^ cJ* 



*^h* D.A.P, MAP j* -o- 
J»»£* Cjjj^ j 4j>U 4Jb *Jb 

A . ^ I T [Ca3(P0 4 )] 3 CaF^ + H3P04+9Fi 2 0 Ca(H2Po 4 )2 +CaF 

starter j* j* j • ^jX** J^* v 1 c*u* jl- Ae-i^^u vTc^u^-ir^atijjU^jtf 



{mS siLtf jL^ D.A.P 4* 4* 

DAP j' ^SwLJj-I ^* *^ltf 
^ Jju> >^ jJjb Jd< PH ^ cy^l 
Jj£Jl» a> jj-lJ ,j*L*>l c*JL*U 

j 4J^U > ,>JU PH v^i-U f^jA\yjA 

&J\> j> .**J ^ iljT ^ jIjuu 

4I3T A ijo> DAP ^1^1 PH 

. L#Jl J^w» v^T> 



Mold 



J>jQ»ANdJ"p Mole/1 pH >^*JU-« J^j^ 



^-ir^ 1»^t. s. p 

.J^L-> P2O5 -J^M t i-ii 

• t^Mf ^^^^ 

J,>w i> vL^jf T.S.P 

ASLjjIj .Julji-y^ »JL^ ftdUlJ jl jl jJ 

iJUU> CwJL^U ^..JjT yyA L Lj j^I 
• ^ U^l jIjJU ^ ^lk.lj 

Ul Juilw* P2O5 dd -1A L 

— .J^W**P2C>5 



1.3 
2.9 
7.6 

aooi 

0.001 



a ++ 4.5 
NH + 4 2.9 
NH + 4 3.8 



1.5 T.S.P Ca(H 2 P0 4 ) 2 .H20 c^M^jty* 
3.5 M.A.P NH 4 H 2 P0 4 c^-U^U^ 
8.0 D.AP (NH 4 ) 2 HP0 4 J^i-UW^'* 



Ca 



++ 



++ 



0.002 6.5 D.C.P. C*HPO 



-10" 



D.C.P. D Ci HPO 4 2H20 ^« p-X 
6.5 HAP C* 10 (P04) (OH) 2 c^U^I^^U 



. U J^J^ 1 jb 

TN-NA L D.A.P j'jb 
Tf-T . jl j XaJ 

P2O5 J^* 



CaioF2 .(P04)6+ 2OHNO3 + 4H3PQ4 H2O 

IOH3PO4 + Ca(N03)2 +2HF 
^j^-^v'V ^t^f*-^ v'<*tJW* 

•->Jj^ 

IOH3PO4 + CALNO3I2 + 2HF + 21 NH3 - — - 
CAHPO4 + NH4HPO4 + 20NH 4 NC^ + CaF 2 

ji ^lij^Ujl »^U^I |»j^ Ojj^ 
^ . • jl 0l PH ^ ^l>" JW*> 

a->J^i^ jl ^jb J> 4 

CjJj> 4>ji »^jT j^fc olii^l 

ii" cJUU i^JlT oi> jd >> jJLj 

jl OjU :U v^JUU j7jl ^--Ji' 

xii^. ^ jjli$L.l> ^WJtfl 
L j c^U jeJlj r laT JU p H 

ijb Ly>l C^iL-U >v> - Ui7 ijU ^yLu 

NY ^Ijlb *j^U ^ »^ ^jji— Li oU)l 
\ , 0 -V jl jb j -tiL^ jJ jiL- XaJ 

Ijb ij-l^PoOc 
Lr L r j' j>jl c*J ^ jl ^j>-Li 

Oljl jJy ^ cJ 



1 1 1 H I H 1 1 1 1 1 1 1 1 1 1 i 1 1 H i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 i ■ I i 1 1 1 1 1 1 i 1 1 1 I TTT^TTTTP ^r^ ^TTTI i 1 1 1 i I i 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LjJJJJ JJJEEIII 



: Inkeshaf 




*x*X'X-x*x<*Xtt*x«*X;X«X' 

❖X^X^'X'XvXwX'X'XjX'X'X'SBJ';' 

vXxXjXv A*.V."« , *^» , .\ 




^ iff 



^ >Lijl ^^-^J yjX^jj j*> j)j>y* 5 

*J <J*~* ^ <J^ ^ if> >J 

J?> ^ ^ jl « » 

•Ltf>^ 
^ ,y <J^j V* j*> is* H 

c 

^ x ^ ^j^> * ^>^> ° 
. w *[SuJ^£ jj$ Lj y ^£ y£l <*£jj * j*H 

. £*>j5 v»> I j> ^»^L*f 3 out 

TT~n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 



■^•X'X«W'X-:»x«x«X'X'X-X'X«: 

F/X'XvXwXwXvXwX'X'X'X*! 

PP»X^X%!^!^^X^X 
wX'X'X'X'X^Xiffi^X'X'X'X'X'X'X 
«'X<"X<'X*X<<<«W'C , !"X , X-X'X , X # : , X 

. » • A ■ A » » • • » » » * A ■ A A ^ ■ » » ■ ■ ■ ■ » ■ » ■ » » ■ • 



^^^^ 

ii>» O *3 J ^lL»jU ijU-l jiiw j-pl 

j ji. I *u. : Ij JJ Llx- jj I ^ I 



1^ 



L-t jj JUIjut cj 



■ HIIIHII 



TT 

11 



i n i ii 1 1 n ■ 1 1 m-n mi mi mini um 



rvv jifj* - \ m ^4 j> 4 j ^ . f> - jl. 



Inkeshaf 

sr? \>J*J cr*^ 

i yS*yJjj\ J ^\ { jy v j£& 

^JUj^cO ^a>^X> j^LJU j-^ji- 5 
4*Jb y Jjj> j-xJL ^SU^ 4; >^l> ^-Jj 

* ij* cy iy" * y J-***-** # <^ 

JyA ft °wT^> 3 ^ 

.^^Lf^^l^^i^J^jjj 

^cJjjO >j j p ^ V 3J^ ^ Y 
J^jU* Oct ^jj J > Ij ^>.U* 



r 



M lT^ J-?> y 33 J # 



'33^ J* J 

^ v J-^J 1 Oj^J a .o^-i »* 1^ 

[ ^'j3^y 

1^ « Ji/ » i JJ I Jj-j ^ ! 

^ 33 >j)j> ^^r^y^J yj- H 



[ 33 ui>J> y^.^hL^ ^jr*> 



^ y^ A> y r y^»~*\ J* °/ ji 

OLA ^ 3 ^ 0 ! W3 ^J 1 

tr-W * ^/"^ ? 

j^y d^Jjk* iyi'^ Ju^O^J^ 5 



AJ ^ l^^r^ ^ J 1 • J-*** f 3J *j>jy 9 3j~> 
3 y {m £j J o^J l^ 6 ^ 1 

y j\S\j}y jl jLUL 

jyr j$* <i» Ail* 4f ^ Oj-a* ^ iy, ^ 

■ 



1 1 1 ■ ■ i n 1 1 1 1 1 1 1 1 1 1 1 n 1 1 ■ ■ m n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i ^ ^r^r ^gT-TT-TTTT-rm 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I H 1 1 1 1 I I 1 1 1 t iiijmJXI 



: Inkeshaf 



jj y sjy, ^Jj> ^ 

<Ov> J2)j\ jJ-J> *J J*^*" ^ 

oL Uj ^j***-* is* o J& ±j ^ j_L il>! o 

' j;JjL ^SUi* ^ ^ 0^a> ^ ^ 

-CiwjjJ Oct jjL-JU J ^ jJ^rt <j 
<y IjLC ,v ^L&jJ Q»i> j-;^* jXOi ^» 

<( ^Ji-ILCJ: )) 



tS^yJ' yss ^j>ycjjl^j\cJ[]^ 
^j^> y ^J-J <^ ^ yy>^i^^3 

* ^ y\J> ^ c^^r' ^ y 
r U;l ^ju-L 1;^ J\*j JU! ^ 

jLM 3p3^y >iym*>jtty> ^ J 

>y 3^ b***i3 i^f - <J> >jy„ 



r*iJ*-><J x >^>'-** *J> >3^ ^ ^J3 ij 

*** y r ^ 3 ^ i^ 6 y ^ djljJl ^ v 



L Jit ^ ^ ^ 

■ 

iLijI *i>3 Jj ^; JUxto^^ 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 n-n-r-rT-g ^v^ ^"" ^ 1 1 1 1 1 ■ 1 1 ■ 1 1 1 1 1 » 1 1 ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T-n-m 



•jjj^i j ojIjJ c%-o jl Ij ,jiij> (JLol 
lj jl cJ^L, *b l< 

*jjlj> ^Uj^ *~>JJ *H J*l\j jj-»-UX4 
iJj jJLl JL^i ^mJ I j ciJJbj 

t*U ^ dL jit;- dl JLu j> ..u^ 

J ^ *<tiji£ sj\ji viU jj-b .Jj*- 

Cn+J* f*^' cA^J 

jLi? j>j jljl JbL Jlk; ji> jjjl> 
j>\2 *S jSs j> lj 

Jjlj^j . JUT «Jj>Li Jj jJ* 

*ljT ^Ujl^J jl jjicj jljl ^ ^1 

KK*\> ^JJ jljl 4j Ij^J. lj jj-A* 



j cJjJ^j »Ij *S ,x£ v-aJLaJj cjUw'II j 
J^- v^U. > jl Ij Ij 

^Lj jj~* x>j> .^liy^i 

jlkj JJ 1 J^yA Uilj j^Jj^ <J j> 1 

.xS ijjjszi j^~**L> b 

jl oLLf j o^L> ji jj>ji JJl^ 
l»i ^« c^j> jij jjdSj oloil.j^l J?U- 
{\jS ju^ju Jul jUaJ dL '^Ju . JLiL^i 
^loTji .JUf lil jjJa>j l>^ji Ij 
|»lj^ji j «^ij»lj ^jljl jl C^-J 



. Ju-L ^JL- viL ^lu^U il jil p\2 jl 
cii^v* oUut jl <JC*l> ^ ^jtjLy* 1^ 



Cwl ^jS* ij>j> oWj 

jjljj ^ jL-Jl Cwl (h ^mJu jl 4^ jL-Jl 
U ^uUjJj lit jujJ? jLj «aJL^j 
(^-* ^J^j en' »j^*j* --^ cr-L^lj Jjj 

jjjj jj»l ^j!j^> aJl^j a.z.mJ| jj IjjLwl 

^jj .JJU^ cjLJ^Jj J^JU Uju» jl 

o^L^J j oljSu; olil jLj Jl> 
^li I; xS^a ssU jLJl »^ 0^1 

C^J^ ^ Ij ij> jAUjUj OLl*lj> 

^•jjit jLj *S ' cJS jl ji-> j^Uj.jJL*^ 
j jki -^U ^ jLJl j .o^ jL-Jl jjb 
jjl gjj JtuU U JiJ. JLil (J^Jjl jlyU 

>x*> ^ j-UjU. uJ- jLj ^ |^Jl>U4 
k^JI < >*> wr )l aJJI .iit»/y 

.J, .jUliJu: jUl Oljt 
j sj jl> Ij jLJl JJjIoi. :a->h 

oml> j^kc Ij jlj ^"lyu* 1^ 
c^U Ij jLJ jujL> j^> j .|^LJ^ 

J^lj^j l>w ID ^ ^.Juu jjUi^J^ 
jl^w ^1 aUli |»Jti4 £*4> \j Sjj 
L JfUaJ jJSj ji ^ jj X> 

^o* 7 Jji ^ j>- r^^ji Jej*- *4 Jd* 

^j\j^A AJjS ^ . JU^L^* 



EH 



milium 



n 




H mil 



immim itttt 



\rvv oU»^,-\rv"\ j pjj **jL-i ^»j— 




^ ^Ijj jl /oU yJLl jXl 
^1 jl // Ax .Mo* lb^>A 

joz;T /.oW Jj / Jj 

o}L* ojljJl I; 4/ trU 
J^> -Oij ^ 

.juiL AjL£b jl»L 4jj^> ii* .UfiL* 

Ji^l ajl-J! y J^t x> ^> 

ai~J| y ijlju'l L .jt^-J ^jLu? J^j> 

oU I; j^-iL AjuJly U a/ 

j\jt jt o j I** j <y Ik; Cw^i >> U 

•jIjjI I; j 0/ iJljl oLb aj£j 

Ojjl u-J A^ lj U j I CoU> j Jj~a> 

JkA>* «^jl-*> jl^-b^j -|^^ 



J?>> 0-^-4*J v^-Jji 
jiSV^ttl; ji 4.,:m..>jl>L JUL; viL 

oUT j oU) JJu A j 

J^> jl OjJ^ 

^JU oU^I ^VL jlk; ^ 

cJ^ iiwUj . JLiL JJLj 

%i Jlk; 4^1 ^ jfcj' c-l iUj Lr Jic 
OUT JSLi ck^o JCL..^ *W 



jb' J <A* wj j »j(j v^tL j 

4/ Ji4^b jul JUL; SlL. .^jSL. jlk; 
o;lj>w c^^m- ^lj aJL> jl j.lji' 

y-x j |»,. i .. T . M >,4 Jji Jju .^1 _^-/ aJL> 

^1 .Jjl>w j^t 4> aJj . ( < . : . i: ,..^4 

juu -jj? ^ ^^1 .Cwi -lL> j5 j^ij? 

.Jjy- JJL4 jl jl yjs. *JLJ|^> 

/a^T ^14, j^i 

//Cw-m-j-4 lj c*>j 



jblj j^-^' U »'^*> uj^J^' 
jl iXj^l ^Uuj 

b -^-1 Ijo ^> jl^wfc ±j a5L*-J 

J;lk« ii* Cwl j»jl Oc«l> viL^J 

jU-^U^ ^Uj>|j|^i5 ^vilL^j Jji 

j^JljLy* *U< .JJL^ j-U av 
:juiLy« JjS a>U^ jjl> ^^Ij cJl> 
a*U* .(^oi; *>^, -uU x 

»0l*b> jj> *«ju»U. jLUl jJL- 

jU A>U jj U >uUy^l *li *S 

viU jjJjj .xlL^ ^^Jxj «yjj 

A^b J^IT iJLj siLjJ&ji jUj 

jl J-U tjijV oU^I j iLj 
^jl> jl — ) aj J^IT jbL juiL^ 
j^.juiL Ai-tb jl JL.«.^. Jj kflijj^jg j 

Aj LJIj jUlJ ^1 CJjj^jJ 

A^b jU oU) jU 
»lj a^ Cwl o-ijj j go-^ -^L 



^ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 i 1 m 1 1 1 i 1 1 1 1 1 1 j 1 1 1 1 1 1 n-nrip^r^ yrT-r m 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 m 1 1 1 1 1 1 1 1 1 1 * n 



STVV o&s" j!> ^aj^.oLA .j-JL, 




jilwA^Awi^AJ^jjj Ljiij^iS jZ^S 
■ 

»• * 
Aw 1 i j— J U jA-J i AJL^ijj* A_><w>- 



* J5LLo jl o\)> <j> <^>yS^ jy 

♦ ^Lo <u ^L^-c aJl> a5^> ^Jt^jj) a^& 

^~Il~u^ JJJU ±>y jl ^So 

^[k* Sy ijj ^A^J ^ 

aJ ^xJLLo <u j\$ b ^> a5U i 

Aw yy*j* jjy* jl Jjio>J 

Co- j w L* j j L» aJ ^j-jJ Lk-o a - N • 

jj ^>U*> L> y AJL^ jj j A>o aAJ U w » ly La 3 



Way s of efective study 



jl 4-i : AW J^I>CJ J— lj ^> aK -V 

^5" ;j L> j I » lj I aj a->c> Lc. ji. 

4^U> 4 o ; Ui ^ aA> j| 
yL>** 4 I ^5* ^i- i ^ a>l> j aJ jJuj>- 

4^^ J JiU^ I A^c> j-alS' J j^, ^^-•^ 

•J- H Jjy - 
)) ^ A^-i-U ^li- aj ^LS^ jjL aJ 



AXi 



Aw jyii 5^ Aj Ajjjly-C ^/i^i 

* l 

.J^A^y^jJjw: 
)^<u y Lxi' j 5 j U aJ Jj> ^ ^ jJ w - "\ 



jy^ 3^ y^^ ^> ix^y, 
<S * & j -^kj^ *^ ^ y- y * 

A-i; ^ A^i ^al> jl A-dljl Aw &jL aJ i 

^ *SJ- ajJU^ yli' jl L5 ^yi' ^ 

^ . 1 , ^ >oo ^ySsJj a j j aJl> Lw & j^J Aw 
4 j-AJj-y- c ^j-u aw ^> aJjjj 4 j-U£>> 
I j J 3 4 ^ ^ y^y J ' 

0 

aIS'i^Lj t ajJ Lk^ Aw wU>j o 

^yJLLoi jj 4 j^S ^J^j^>3yiy}^ 

'4£yA&3.jye 
4 j-Uw> > L>i .Jji aw 

Jwy> >: a. > s iS-j* - ^ 

Aw aJj^ <y L AjJIL* ^y>- ,Jw kSjSt^ 
■ 1 1 

6-r$ Stir* ^ J 5 A^JLka ijj 



mm 




TTTTTTT 



lllllllllllllll 



HIIHIIIII1 IIT1 



Inkeshaf 



^va^^a/yl^ -Yi 
c£j J J L*> i c*> j^j ^^jJ i - V 0 

jkjjl^/J^*JU^J->. >Jy)y.£±j 
(^>LL» 4^^L> ^jL&o jJuU y^f <u 

. 5 j^AJj J 

jl ^^-uoJ^ JJbU <uJLL« 4j ~YV 



jJjJUti^b ^> Ji' - Y A 



4 jLj .*J jj J- vj^ Aj <U <U J-mwL) 

u 



<u L jl ^jlw^U <u Jl^ ^> - Y Y 

<unuJlk^ jaJLs^*> 

J I j»-mj <L^> 4 Aj^^+jS ^jjU f^jZjS* 
^0^^ ^xllLo "Yr 



t M 

^^C-(kXJ ^ jZ^. J I ^ y^ij j L^oiJ 

^<^^j>jjjT^*i^y>y 

jl i. ^ j-b &^ >I-*J<> Jjb 

. ^"^JL*a*-j> I ^L>c> ^^jJ LLlo 

Hy> ^o'/^j^J^i 

* 1 

Co- j ^><d jl&^^Go^i? aJxS 

46^ J^^U^oLi^Ajl*.) Lj^-U^jjj 

*s-sv 

^y\^ jy <& j^ ^ ^ 

1 



I" 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rm-r 



1 1 1 1 i 1 1 1 ' M 1 1 1 1 f 1 1 ^"^ ^rTTTTTTTT-TTT-l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1-TTTTT-rrTrrT 



: Inkeshaf 



jjl^ Ji> jl ^ 

oUjji *s *p jjij juu j >> buir 

<i uJ*- «»J-yb,/ 
i> Ji> jl Ji\j*> 

f'/jJi *J*> -> ul -5' *W 

j> ^ ^bs *W>! iM'i> 

iJ^ cJ>b jfcj^ 



•I J 0^* ^ 0 j*"* *^i 

. cJ- b j^j* lj>u ^j^d * 

j > ■ I ^» J ^^U- oLLx 
*AJLy-j j iju- jo-i; ^Ijj cj\jJjj jT 
lj U jl v'W •oUl-I 

•UL* jl lj ^i^U jJy jjl^» ^L^l 
jLfrU* >^ oj* b ^ 

j I( ^L1>j^ i^^^^L J«> jl 

W-J cJU j>> 4/ ol> >j\y* 

M J-^j? j^ ^ 

J^Jjl v^^ju oU oLLc jl jly^A 

*S LS &kj> .*J ftjU^-l jlj^~* ^^t^ai 

Cwi »jUjui ^jj c^-ti «^-»jjl 
J,\Jl>\ jju ji> jl Oile ^ j jj^* 

. JJi * L>l I^Jbv ^ 



r 



J J>-^ ^jf^» b f 

j^j pj *ft- v^riji 

^jl cJl> lj U)l?lj> j ob 
iljinJ uJU jl j Cwl jl^i 

^jjjj C^i> jl ^ vJl^ Ai ^j* 

U jl (Carrvine ( apacity) 

U I? iJii v^l U jlj ^ 

b ^j ^- ^> 

ji jiUu j ^1-^ /I 
jjJlS itfl^ L- x.LJ J-^u ^ j 

b ty^jl j-?*** j a ^ iJw v *^>l 

^^uU^ a5* ^ ^1 J^i ^ ^-^-^ 
U j ob s^u-i jl lj tyu&L* 
jub^ JJLl; U ^l^> tyl ^L-Cu^l 

* ^ jj.r jjJL& OwwMjj Jx«^%^ Aj**JZLi 

JllJ .Jul J>l> J-*CU lj 

Jpjk* ji ob v^-i jl \j i> (Habitat) 



inmmmnmmnmni^^ 



I 



^) "c^U «^b cAu <>0* 

Ujj U j c«£d dl t^^lj *iL ia^I> dt 
j »Jb^ juli jJjj *5wUj L" 
c* 1 ^ • ^^-i jb> oUI^ )jja 

jjyoL> jujl^ ^ ^ ^ir iijuj 

oUl^o- jja-u j olijl ( „, ?; 

j^.^ -*>b a< -^b J 1 *^b> 

jj ^ ^#b> -*>L> b? CKJ^ 

J>ij ^JU *JLw ^....,..LT j&>£ 0>lj 

•B >^>^ -*>b J A jr&>J$ 
Jjl oLdJ Ol*lj-> Jjl JU jj 

A -*>b Jjl U-aJ VjL.) J^ai 

oU o^i -u>u l aJ^JL^ ^ili? 
Ijlju . jjJt ob B -*>b jlJ jJ j 

ijj^ jJ-i jl -Uj ( ^ji oL«aJ 

jb 5 b> 

<ib* {j* A «*>b j 

olijl ( *- f ~i; . j-oli ^ jjy a -*>b 

4ii> o—^l ^ , ^- T v^v 

j^JJ' •l?l v > »jl«jT *L>! j!^ 

J^i* jLw Jjjli ^y^i. J-J^j jj^* 



: ^JUj *uJ? JU'lj^ 

: cJLai ^ # » a L- Jj jaS : JJ I 

J ^1 t^JJ Jj^f 

i^- jkJL* jLuwlj J^tai lj 
oUwij jA 4j L ji j 4 ^ |^> ^|^ j 
JUuJl j jj^j t ^11 J^U , jltxj 

.c^-l £ Jwr 4 jLw jj-i^ jljUU ^ JL- 

^ | » h » * j^L ywj jj jl CwjjLt 
L ftj^ olijl dL 

j U fttfl^ ^ycJ^ CmJ> CJibJ^ji 

j'ji * lj> sjja j dJ-i JU f-T oju 

L>l 

dL j^L" l^> oikiv* jj yUwl 

ia^l^ J«-J jl ,ycJ» ftJUJU JlJU 

j uaJL^» jUL> ji ^ juiLy* oUIj-j> 

iijj OjLu* ^Uuil 4j ^liJ 

\j> <Ji~k* ^ijj »jl*5Ew LI .julji^ 
ji I j L c^ii j> jL^> .Jils^A J?lL* jj> 
^L *L>! j OjJU jljju julL 
:jl XJjLc L 1( ^jj ^1 -uJLb LJ *~J> 



L>l jljIJ^JX L" juLjl-. <_>UJ *b 

. u ^iifJ>'l oLa^l* ^ U fttfl^ iJbv 

j a>L oUl^j> gjjjl jL Jtji 

b r l/j> T ^ oifclu ^Lil>> t U,jl 
.JLLig J^tf J,\:i\ juL-w. j-> 
jj oUJu^ £>\jj ^L-l ^ Jul J-Jlj> 

. iij? jLc ^a^Ljt 4>L> 

jLU oULii: j oULL. pL; /I 

o' Cwl u-L L ^> jj?j ^ Jl*j 

*W>' ^Jj b ^> J^ v J r ljSjL< 

/I j ay jly-l CU*>wi Ji> jl <>j^ 

r l^l cJL j^ ^\j> jS j*> oil; 

^^-•1 cj^jhi* j^t jl ^juv * L>l * b 
ja oL"LJ j^L* I^j ia^j 

*l>i j cm-1 ji Slit u i> 

JL- 0 . -Yd ( yu fi t Ji> jl l*jT )J*u> 

oL> juj^ 4 1 j ajI^, »b j ^a lj 
^jiwo* ^Ltil jJo lj L *i?lj> 

.ab jl*I^> J-X-U 
:Uftiri^ C ^lj> 
Jot jl U -fttflj^ ijkJp *L>I -Jjl 

,>LJ| o^Ulx. 

l> >&j> ±1 *Lx-J? 

^jA^b £%*>\ »lj jlwl OJlcL^i l^rj 

%i dS ij-iy A^ij? JL^ ja L »i?l>> 
^ b ^^>I«J^ uiis^j* ^1 jjl 

j-^l ^ jut ^juu Jul jl JJf 

J c^'-^l I b ^ 4 ^b> 

I j ^jjl <jjj> 

:*aU cJ?U> j (Quarantine) 
cjL ^ijj ^jj oU a1*> jl ^ijj I 
J*»i ^L *x-a 4/ 4^ jjl ^» 



! 



nmnnnmnm 



n 



1 in 
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c Inkeshaf 



OJU 
r^lill 

oJ j& U b I4JT ^yutt *L>I 6 

juL ^jjLdu* j^t 4^ ^y Liil jJu **jjJ? 
*JuJ? *S sZ~J \$io J^U .aye olL-J 

*4 J-J C4> j jlj-2o jLw jljuJUil 
*>U oUu££ jl Jjl juL <Jjj> ^ 
^ ••tfl* aJj/l' <jU JSu, ^ 

oUJlk* fjjA (Harbarium) 

»oUU gjyl ^lyul oUllk. j ^yU 
ol~U ^tjjl j jjly oUJlk. J*U 
j^ku 4* (Native) <yx u*^L* 

J^li £*\j> oUJLL. .jLiL^ 

^ cTJJ ^ C****J c^VU-^ J>Lr* 

J-J--J* L» «>l> J t^ly* J>Lr* 

(Succession) «^**) s > 

cJUi 1j i jb cJj-^4 jLk> jj\ 
tijUf& j ^Ljjl »^jjl £*> J~i jl b 
tfl* ijSj* ol-U gjyl ^ jl 

o^U oUU jJy ^Jjil j jjl>» jv>L^I 



r b hL~j 0^ j^s -^1 
*S jjj >J lj j>y»j j^- aSjI ^ vjj 

<^ij>i ^ (•'y » jijLwi iij lj* j ^1 ^1^ 

.OJU aIJj^ 

jl5^l j (^j Jtl>) *>J^ 

\j p\ jj Umi^ Jxw_y OI7LJ i^y*%4SL* J.L 

.ox» dLr ^ jji ^1 

j«L j (U Ja>) U jl^ ^ J^ly 

I .l> l» m; j)j l»u <( yl* oljU 



J!^ rfU ^ >tf (e) 

mm 

jiLoiJl jl <ycJ* J5w U *u\j> 
U ^^L^. Cwl A-j^ ^jL^t j-^J 

J5w U *\£\j> iJu»u» *L>I 

jl j kJ Ja£j jl *>U dl^li oU"U 

^Ltj v^l ^Ji' jIjJU 4j jjji Jo 

. ^L^>l jl.il 

17 ^yL-jl CoJUi jl *6Jlt \j 
^\j> iAsv *L>I ji lj U jjl^U^ JJL> 
:J^J jl Jbli jjl jl { y^Jff J$Li U 

\j> ^ijj j^Jj; ij>j> L l^> 



ml 



1 11! 1 11 II 1 11 1 1 M I QXU 



i*L* c^jj ( > ) 



A J-lj B ^1 




» 






J>* ■ 




• 








• 



J^IJL, 



<y^L* «*>'j viL 1^ ji 

jl <>> l^> ^ JL- f 

^1 ilu .j^j jjy j oL"lJ jxi 4j>« 

:jl OjU l^> j^; 

cr*s^ £4^4 jl ^JL*L> *oUi-J -N 

j wrii-y jl -r 

aJ jit oUjU? 

it JA iLijl j^t jl Jl> *-aj^aJ -l 

.1 4Xi oIjJLU (T) 



A 



B ^ 



J 1 * 

















J.IJL- 



r jj JL- 



l call Ji> L oju #1;/ (?) 
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f: Inkeshaf 



ck' v-**^ (eroded degraded) 
Q »ju£ JtJu Jl> Cm^; j * Cw^U- 



* 1 



jl Ai-jjT jyUJI jie ck' jiSk J-* 2 
j*>U ^Ijb ^ oUU 

) > xJy j j j\jk^\ Juj\ 
•tfb* <y^l -A tfU u c^Jjj j 

jtL* tu< j <> Lx pis;' Jj~a> 
JS via* ^ ji> ^1 j jjlijf r Ji 

.Jul JiU jJt^^lj £>UI 
J^l^ ^L-U aL> jl 

rjljUjLc 

fl* Agropyron cristatum ~^ 
Crested Whcatgrass cr~J&l 

lj 4jL-i I bunch J^-^ ^ ^ JL- 
dL ^UJjl 1j ^i? o' 



ji* j>^» ^ oIjLj ^Ijjl v-jUcjI 
t 1 ^ 1 ^Llil jk jl ^ \j 

jUjU JU j l> j vJ JauJ^ ^ j/it 

ji< jj> OjJj j *^ ^ji aJL^ 

JjP J-yii oUl^J 
J-l> Ja^l^-i L a? (Chcnopodiaccac) 
XjU U jlj c^b 1 J 
U j ^U^jUil o ji- v*j^ 

tj ^^1)^ jb jl> asv j '"o-li-jUil 

.yULi l ^ 

^ ^UJL^ j^l^i ib»ul j^-j jtlUji 



11 1 1 1 1 1 1 ■ 1 « i 1 1 i 1 1 1 i 1 n m 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 1 1 m t i 1 1 1 i 1 1 1 ittttttt^^ ^rm n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



^UJI jju c+t> ^UcJl oUL; ^;! 

: JLLiL JjS oL^> ^1 jb jbL 
Aijic jljlji jIjJU jjy a< jdji -V 

.JL^L o^lk« j^' JuL ^^Ua^il 

-^j ^(establishment) jl^-l ^ 
•xi Uj ^Ijl I j ^Ijl /j 

rm 



t 7 ^ 



oJy jTI> -jit- l< Jj>U ji> jl jU 

jj *JU,»I ji ^ iJUi/ v^Lu ^Ijjl 

.cJ/a*l> 

• Jiljj *4>j* *AJU4j ji ^ UJu^ 
Ojj^ U •l?l J > * L>l -.jfU .Jj^ gj^i jl 

y\j± bUfc ^ Cwl JT&L* 
jl oUs-,1 j r jljJ * jlyuu-l ^ jl oLrU 

J>tr* J^U 

JjjZS iC^S oUI oilsk* 

>L ciJok^ ^jj 1 »j^ 

J^-bj tfb J>jj j d± j J\ ^ jl 

.JLilw* 

jl JUojU Ji^i ^1 cJU* 

<iU p>w» ^ijj iUwl 
J--i j! j olZJu* J^U 

J^ai C^-> J oU> ^> J ilJUJ Olyl 

j oUl^ ^i/ jjl jj j »l^ ojui j 
Ifj U cJUi cy\ ^Ul .JLiL;-. 

jW 1 t^j^ oLrU Jm^JI ^-^c j 
jj ^^Lx olwUjl m5X jl»Lw» 
jjljJl j »xi Jj>^ j\j> iJ>j~e> 
JLJ ji ol"lJ J^jJI ^ o'j? 4 j 

j oUl^j> ^1^ 




iiiiiiiMiNHiinimini'n 



(Hughes eU., 1969) 
*J jl aT JbL. c~>m $ jl ^Uj 

0U*-> .Jul J-jkj oUi-l jb ^J^^ 

±jf jl 0U2J j y 

^ijU— jb ^j^w 

(hay) aJy ^ j Are^ 
aJ^U ^^L* AJy uijU- 

legumes V jj^ 1 ^1 
jl Poa bulbosa var. vivipcra ~ r 

J-uli A< JU ^JUfc .Obly JU* 

oU jo; l» oUU ^jj j o>. jbx? 

j »aJjj Agropvron cristatutrT 
£>V ck' ^ OjU; ^1 I* j^Ju* 
j^jlj 4t £ L , ^t^j jUjUJ aJl^u* 

Ag r. cristatum °^ *£JU.j* '4eU J-^ 
. ijljj jii^J jl> c~-o 

Fcstuca altissima 

F. rubra fallax ~° 

Onobrvchis pulchclla ~^ 

£). sclcranta -V 
jIjjU- jl JU ^.j^ ol;U a*j> L|Jul 

*JU& oUU *JL> jl j »y jU^ 

Andropogon sorghum var. 

f> Sudan grass ^ V sudanense 

j ^U-^L- jU *l?b> j & 

^jLU hay % ^si jJ*~* 

A vena fatua 
Bromus tcctorum -f 
Astragalus filicaulis ~ i 
Sorgham -° 

J>J&t jl M Jl b V'W 

t in i n i n it 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 ii i m 1 1 n rrrr 



J\ Lf ~J&\ ft Elvmus junceus -V 
U aL> jl Russian Wildrye 

•^>* ^ J c**U> ^Ijb JU 
juiU aSU ^ a^> .JuiUu 
j^t< -u-ilju* J> lm ^ Jji 

ijj 0-^ ^ J 1 j i-U oJ> 

^Ijb j^li oU .ijUw» 

3m 3+* lJ j ob JL>I>I St^ 

75% ^ ^ U 

15cm 

•Jl^U jl Jl>u* aS' Ai^b c^aSj^ 
oU .^ = li v r o> U ^JUI J^sS-V 1 ,5m 
^> jl J^.^ ^ 

jji .xiU> r jU* Jill ^U^^ j 

JU 5-6 o.u ( jl) U 

. JO-iL^ I jb I j jXU »JJj cJbli 
jS Sj£ *^b »jUI Jbl^ oU av 

oju .JjjSj j\J J>j>> >jy ^ J>^» 
>ljl \s jl^ . Ij^I jl »^ ^ kSj* 
oU ^> ot>u** .J^U^ ^bl o'j> 
jU-^j I" jl^ J^ljl jl jji* 
a^wj juJ y cJj <J j-u? juU i-^bl 

.Jul J-^u ^> ol J.j> jl ^.^ 0^ 
j^x. oU j\+> J^ljl j>a^ c^-jT ^ 

J ^ ^ r+S 

' *jS JJ \j> >jja jl> j jU-ul" 

fjUu jLw \j> 

»jL ji C^fc 4^ qXI ^cki jl A*j j >Sy 
oU-U JU> jl j^JU OU .JJj-> Ajl^ 
*Lj ^JUauJ ^Ijb j k£}\jj>^j> jLw 

v>0^ U^"- 5 ^ 

av ^U-^j >&\j> Ai^U xJy 
L" cJ*l *U j.i Jjlj^y* j aJj jUi 



Oly JjU Ai-i ^l^ jl jlis J A^u, 

gldU i^l^ 
. jj^ ^ cJU j>p o^U^ 

cuJJ ajU. jU-I jt/i* oly 

J^l C^Oy-' J' j^ o^^l > ^/ 
j>> lyj >sj** v^U^ oltJ ck 1 uri^ 

j^ir jur j a^/ j a j£a 

*ui j/JuoW; »o>u. 



jj jjjb A,ntU ^yJJjW 50mm j' 



.Cm-I fjUu ^Ijle 



jj> (dormant) ^A, ^ *< 

j*,L~A iuJjA C>Ju-j ly J|>^ A< j #JUI 
ilj jj jd< JeUU ji 

^ai OJU 

J oU ^1 v-j> jL^ c+~*\> 
OjjJ Jt^tf J* 1 ** ^ ^ 

jl Jsjysjj* jl j Cwl fjl^i jxJy 

J>j> jU^ <>y * 

.jLiU^ 

j aLi.« *U jl C*£-j* 

aT Cwl ^Uj ^1 j »xl ilj otj-> 

*\y> *A^ ^ *< U 4l?|>^ 
^yji •aU^* *lj^l .JU-^W* A*.|^ 

ji a^ »y "jai\> c&M ^ 1 

/A a. jl jl^U ^J^w J-U^ >ly» 

c/b>^> jl 0l ^ f IjJ aT ^Uu Jl*\S 

. i AZ^l/ j-J oU 

Ij Ai^U jJy OjjJ j^TJu oIjU 
jl JU t . jl ^ oa* 

1000 Kg/ ha ^ j 

a;I^> a^ xS jjy jjI>u^ ^ 

oU* 1^ OjULu #jljJl j o*J 

jU^> Cm- I Cross Pollinated 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1^ ^r>r^ >i 1 1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 itttt-ttttt 

\rvv jiu^-Nrv^ ^b j^ojUt r ^-ju 



: Inkeshaf 



Vo l *x*. r^l 



r j *U m Jju J~e\ jT tfU 3ji 
yj *l& ^Jl 6 JJ»JU- ^SJJ Ij ^-Ij^I 

^Ijb jl v>r • c - 1 <y ( > ^ 

Vj> jl Jj JJ\$J>si 

mm 

\J^ji Oj> . Jjljtf ^U- £*JlS 0>j-* 

Ca+JlS ^Ijb JL~*y> oVl jl*U -^J> 

.juiL^^U 

J^li J*>o* Prosopis spp -0 

J>w4 Fabaceae 
V>> ^j* 0^* J*l> 

^ o'jj tfU j 

.*jS jlji oUs-J jj^* 

JjJ~* ^JSJ i-lo (^>s J 

<^b'-> £>l .(rootsuckers) 
jjlT jlj— jl J** ^ j *Ax 

k..U J jfj? oljJ* l< U j C*cU viL OJU 

I j ^ aL*U> 4jLJj Y . ox* 

Jy* jl JU^ *Ju£ *JLm^j^ cA>^ e^l Jx-/ jj 

$ yl j$ c*cL- Ti oju jJut 
.(Sheikh, 1986) 

«il.l> jL^ JxJ jjt* Julj OU ^jl 

mm 

^JU c*JlS ^Ijb jl v-j j> otu*J 
iLj jIjJu ^Ijb j d>j*- jl 

jl jj$JU» l7j^U .JutL** iJjjJli' 

.CmJ <jijjl l< 
juJU jjii* oUL; jl -t 

Calligonum . Haloxylon , Fraxinus , 

Alianthus altissima . Sophora 

japonica . Hvpophae rhamnoides 

var. turkistanccum . 

jl oIjU ojlc jl oU^> i^tj 

Medicago sativa j-^ 

jty Trifolium repensj -^ j 
^ki jit jlJjJ ji jJl^ Cvf> jl«^ 



Uj Jj+ tA> cAi^j^ 
jl b j oji xJjj (Coppices) ^ 
^1 jb o> j^w »l^J jl . jjLu* ^jiuL- y 

uyl; jLj ^jUU <jljta o>ji C*—jj 
^ jj jzjj oU j »^ (Tannins) 

Ai'c^jA >>yu ^ ^ jl 

jV j'jj C ^17 .o*-»l ^IjM* 

ji j i/ fjlju-J jl jl j-^>^ 

0 1 j' jt- vl>la>l 

.Jb^/jkU 

jl *>li j (Pods) ^ (> v ^ ^'l^ 
(NAS, (J>j ^U- -^W 

•1983) 

^ Elaeagnus angustifolia 
Elaeag- J^ 4 ^* >^ ^i^- 
^Ijb j jtj ji naceae 

^L^U- JU'I J^yA J C>JJj^> iLj 

Jj >*J ji iff ^Js- >\y> jljb) jJj 
Jolt t ^-y»j jda— ol ii* l> 

.djU; jiljJ (Waterlogged areas) 

J £ CjjyU> j*j AaU Jxm/ jJ jl 

mm 

• JjLul ^ j^' Jj' J^- 

jj »JLj «^>w *JLt dLl> jljJLw* 

j *JJt« ^Ll> J-J jl ftj*^ . i jJt» OUU^I 

^yLjl j jilt vi^>w Jj! 

jj4-l* oy ^ Morus alba _ ^ 
*^ Moraceae J^»^ ^mj* 

j*k; *Jii j jtij ji> jl *>jt jaJ\ 
. ijb Ij xJy v> • *>f^ 

J*J • Juj <^^>u j 6 Jul «iiJL> Ju I j Z * J* 

j d Jut «jsJUl> jy j! *oj>«* . i jJ* a\Jcj^\ 



LT^>J oUj-;> Ij ^r-ijv j^Ji 

i^lb JwL-ji jl Ij ^ufJ 
.oji Jju jljj Xj c^SS ji 
j esthatic J^aj ^ 

Ij jljvi viL il^ J^UU ji Oji AiU XJjJ 

. jj»tSL> jl ojui jl ob JJLl; 
j U o>ji o-itf j jiji jju J>jik* 

jrv£JU ^1^ jiLo^Jl *l^J jl U ^>ji 

yj> jjjj *l^J jl juIj^. U *\S\j* 

. JutL C*>mJm I jj[l> j«J 0> 

j U o>j^ a/ CwJuJ <u> jl 

jZa^jjj 0*jUa c^ljb ^ i>«J> ji 

^jU* jljS'U Ja^lj-i ja oj< i^ujjfl 
o-ilf j jju. ^jiji* oUU |»ljJ j oj^ 

.jjjU u itfl^ jl>uu-l ji U;T 

c*Jl>j> ji j -u*Ij^ jjl< 
U *tfl>^ *L>I j vi»la>l jU^ljSjj^ 

. JU* CuIj ^j^jjljl^t 

JjS *>c>jj j U o>ji jl 

jl oUi-^ljjia-u* 4j jlji^* 

: JUi .u;,,.^ »l?l y> 

j^i-l* jS'^b 4/ Tamarix spp 

*^ Tamaricaceae J^»^ 

^SLl> j oL^i ilj jjuoJ JjUU ji 

A>ji JU*lj^y* j ijb v-J j> CwtjUu JuJul 

.xli Ij -5°C--50°C OjIj> 
jljj Ssjj Uffi; jl^ ch' 

.juiL y> Julj^-t 
•i^J jl c^JLT ^Ijb jl v->j> 

Ju> jl .jjfcjuwt J^5wJ dLi> j^Lu 

. Juilw* Jut jJI j^*-/ ^ j ia^ jZa ^lfZ>ji 

^ Robinia pscudoacacia 
J^*U J?jo>» o*-l jj^-l4 Jx ^ITI |.b 

Fabaceae- (Leguminosae) 

Cwl jili j lib j^?>>* ^ Ij 

•J^l* 4.8- 8.2 jl jl PH ^ ^ 
jl ^ .(Singh, 1982)^ ^ 
j Jj>^ Jlj>ui> J-^ 



IE 



1TTTTTTT 



TTTTTTT 



N jj> - Jjji> 
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.JbLi»L*j 

j| «C*J &Jj> j^Kc^l £ji j^s-ji Jjl-t"\ 
>Tj*j *JL*j* j\Ja£>\ ^/LsjS 

.jljbi 

U l< C^u» C~J jt> <w»l7 J*l^ c~*~*-YV 

.C%*l jl> c*7 J>) 

J>>^ jlpVgJj-YA 
^b^cA^jJ 1 



■**-b* cr* 



vr-G 7 J 1 tA^ y U* jl ^ 

jt* J* jl£- j\* j* <y°' " Y 

. Ua JL jl^j* r ji j ^Xj ^ 
^ii- lyj C%Jj7 pJas. jljLtil^ jL* -i 

.CoL> j JL*> jl Ij J J- \ 

b ok) 

OjU* Vf-J** U ^ CJLS-Wj^J jl Ij .*> -f 

. jl*j| jL2J c%mJj! 
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